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the importation of tetrastichus xanthome- 

LAENAE (RONDO 
By L. 0, Howard 

'flu* imported elm leaf-beetle {GalcruceJla luieola), first appeared 
ill iliis eoiHitiy about 18:17 at Raltimore. and has spread to the north- 
;(l)ove Boston and south into North Carolina. Tt has within eom? 
paratively recent years crossed the Appalachian chain of mountains 
and has begun to spread throughout the Middle 'West, It has praeti- 
callv no effective American natural enemies, and has increased and 
siu'rad unchecked, except for such work as has been done by cities 
juitl (own.s and except for iinfavorable clinialie conditions. In Europe 
tliriv cNist one or more egg-parasites of this and congeneric hosts. In 
Boyer de Fonscolombe described one of these egg-parasites as 
1‘liniinalus gallcrucae. In 1898 Kawall described Ptinnnalus oocto- 
'iiii.s from the eggs of GalcniceUa vihuruL In 1877 Rondani described 
.ranihomelacnae, 'With the possible .synonymy of these 
fimits we have nothing to do. 

In 1905 Dr. Paul iMandml puldished in the Buliefio de la Soriete 
Ktiiniii()logi(jue de Frama* for February 22 a paper entitled “Ob- 
M'i*v;ilion.s Biologicpies sur un Parasite de la (raleruque de LOrme, to 
witich he gave the name Tcf)'aj^(i(hus .raa/Znom/arymc (Rtmd.L In 
iiiis vorv interesting article Doctor Marelial called attention to the 
hid tiiat The elm leaf-l)oetle had multiplied for several years in a 
<ils;isii(ins ^vay ahpiit Paris, skeletonizing the h’avi's in the parks and 
iih'tiv the avimnes in miieh the same way as is so familiar to (he resi- 
<lcins (if eitics in the eastern United States, But witli PhU the rav- 
Jdcs iipimi’ently sto^iped. aud MareliaUs oliservatioiis indicated that 
this v.;is hirg<‘ly if not entirely due to the work of this egg-parasite. 
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“My obst^rvations have not been sufficiently complete so that I can state i it 
the egg-laying; puncture is made in a different way from that just deseri! 
and that, for example, the numerous thrusts of the piercing organ may iioi h* 
intended to disarrange the contents and to arrest the embryonic developnic . . ; 

“If I can get sufficient material, it appears to me that it would be q .q, 
possible this year, by commencing to make- these observations at an ear >!• 
dale, to learn more accurately the history of the curious phenomena w; . h 
accompany the egg laying of this species. I shall hope to find out also ; -w 
the other generations go on and in what condition and in what stage he 
Tetrasticlius passes the winter, and whether it can attack other eggs 
those of the elm leaf-beetle.” 

Visiting' Doctor Marchal in June, 1905, after the publication of dijs 
mlercsting article, the writer asked him whether he had been ali]- in 
make bis further observations, and he replied that the elm leaf-limtin 
had so entirely disappeared in the vicinity of Paris that lie Inui unt 
been able to do so. The writer urged him to make an effort tliiunuji 
his correspondents to secure parasitized eggs of tlie GaleiTiet‘ll:i f,,i' 
sending* to the United States in an effort to introduce and esi.iiilish 
this importafit parasite on this side of the Atlantic. It was nnKid- 
ered practically hopeless to attempt the introduction that suimni t. jis 
the time was so late and it was not then known just in what nf 
*Urance the elm leaf-beetle could be found abundantly. During IIkk; 
practically the same conditions existed; a locality was found, hm ih,. 
parasites did not seem to he pr(?seTit. In 1907. reaching Paris .iIkmit 
the fir.st of iMaj'. the Avriter again reminded Doctor l\Iarehai nf lii> 
desire to import the parasite into the United States, and. meetiiic .Hr. 
Charles Debreuil. of Mehm. at the residence of the Baron dc (liinnf. 
Ae subject was brought up again, and M. Delu’eiiil later in tlir 
forwarded eggs of Galerucella to the United States, which 
promptly sent to the parasite laboratory at North Saugus. Masv : Imt 
the time was too late and the parasites liad emerged and died. 

In April, 1908, the EntomoIogicaUSoeiety of France wa^ cmikI 
enough to pu])lish in its Bulletin (No. 7). page 86, a request fnan 
the writer that eggs f>f the elm Galerucella should be sent Tm 
U nited States for the juirpose of rearing ])arasites. This n-itior 
brought a speedy and effeelive response. About the 20th oL‘ Ma>. Ih’n- 
fessor Valeiy IMayet. of Montpellier. France, a personal fricitd "f the 
writer, secured a niimhcr nf h-aves of the Huropeaii elm eayryinc 
masses of the Galerucella. placed them in a tight tin l)OX and liiailed 
them to th(‘ writer^s otfie^' in Washington. They were iv'immvkI on 

’“This hypotlK'sis appears to mr* ‘Joincw luu prf)lia})l(v a'lii' ai'ri»sl of tlif ‘I’"' 

v€lopin**nt of tlu' host .s(*«'jns roally a condilion ns»‘fnl for tho ovoUitioo «ii‘ i' 
tho parasUf, ainl ono of Wu- funotlons of the mnlUplo thrusts of flu* ovii ’ 'i' 
rather proi>«i)ly In sloj) lt,“ 
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,:;,y 28th and at once forwarded to Mr. F. Fiske, of the Bureau 
■ Kiitomology, in (diarge of the parasite laboratory at HFelrose High- 
uds, ^lassachusetts. This eoui*se was taken since at the time iiien- 
,,ned no localities for the elm leaf-beetle were known in Washington 
: d for the past few years this species has been very destructive in 
■i vicinity of Boston. The package was in some way or another 
> jijected to considerable delay in its transmission from Washington 
1 , the laboratory at Melrose Highlands, but it finally ariB’cd there on 
.l iiie 1st— twelve days from the time it started at .irontpellier. The 



Fi<.. 7. Tftrafitichus ranthomefaenae RonOani, adult female, very greatly enlarged: 
aatecna, still more enlarged, at lower left. 

1 ‘iii'iy scastmal start was possible for the reason that .Montpellier, as 
is W(‘ll known, is in the extreme south of France. On opening the 
Ixiy. Mr, Fiske found a considerable number of active adults of tlie 
Tetivistichus. Most of them were placed in a large jar containing 
IciiVf'.N of the elm upon M'hich were newly deposited masses of the 
fgvs of the Galerucella. This beetle was very abundant at i\Ielrose 
at tiir lime, and no difficulty was experienced in getting largo {pian- 
titii-s of eggs, A few parasites were used in reproduction experi- 
ments ill small vials and tidn's. but these experiments were not suc- 
eessfiit, since the eggs dried rapidly and the parasites themselves 
ircj'c ^ilor^li^■(‘d in sueh extreme confinement. The females were at 
miiv nil racted to the egg-inas.ses. and probable oviposition was noticed 
^vitliii) ;in hour after the receipt of the sliiimieni, ^ 

^Ir. biske was able to confirm most of Doctor MarchaFs oliserva- 
tioris milieated in tlie translation above, but it appeared to bim that 
b ' Nile did not always take as much time as Doctor MarebaFs 
m'ti's v riiild indicate. Tliey were several times noticed feeding upon 
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the eontents of the egg as the Contents issued from the wounds uui <> 
by tlie ovipositor, and tins appears habitual and probably necessf: y 
for the continued well-being of the adults. There were probai v 
somewhat more than one hundred adults received in the shipiut y 
and very few emerged from the imported egg-masses after the ti si 
day. Several different methods of rearing were tried, but* the m vi 
successful were in the large jar already mentioned. In this jar adoiis 
lived surely for 35 days — a remarkable longevity, indicating that ti,.>y 
are ])robal)ly naturally active and engage in oviposition throngb.iiu 
the egg-laying period of the host. 

From Mr. Fiske’s notes, the following are quoted: 

‘'On June 1, parasites placed in the jar. 

‘'On June 4 they were still very activ*', and fresh foliage, with beetle t --s. 
w;»s added. 

"Oil June S another addition of fresh foliage witli eggs was made. 

"June n. the parasites, of which the larger part were still alive, were •■■.wr- 
fully transfern:Ml to a fresh jar, with newly gathered egg-niasses. The Tet- 
rastiehus continued active, and were noted ovipositing from day to day. 

“June IS, the parasites were si ill active, and fresh foliage was added. 

“June 2:> the parasites still living were transferred to a fresh jar, Tle-iv 
were at least twenty in all. 

“June 2G, they were still active, and fresh eggs were added. 

"June 29. more fresh eggs wore added; a miniber of tlie parasitcj^ -.veiv 
active and apparently ovipositing. 

"July 1, there was still a small nuiiilter of the parasites liviiyg, and i!u-'>h 
w'ere carefully transferred to a fresh jar. 

"July 5, several were noted still active, but aftiu- that date nmi-' 
ofiservod. 

“Reproduction occurred in all of the jars above numtioned. though hi ili*' 
last it was very scanty. Tliere is no tiossibility that any of the parasiie> ii-iU'd 
from time to time were other than the originally imported females (the uiak's 
die<l very soon aftei' receipt), and the reniarkabb' longevity of ihc >jiciies 
may lie considm'ed as established. It is reasonal>lc to suppose thin ilicv 
would have lived long<'V in the open under natural conditions ihan in '"ic 
fiuement. 

‘‘V'ery few oliservations on the larval liabits were madie The firsi kirvac 
wau’c found on June 9, at which time they were in what appeared to i"' diciv 
second stage. They were, at this time, so small as to he almost iiivisiMe m 
the unassisted eye, and were very active when separated in a drop "I 
from the surrounding mass of tlie egg suhstance in wdiich tlicy Vion- n 'ditL'- 
III this stage ihey are somewhat nmi.arkahle for an armature "i miiiiii'" 
Splines, a row of which borders eaeh of the abdominal segments po- ' ’inih 
The last, abdominal segment terminates wdth a somewhat mmc i nn-nai'' 
arrangement of spim‘S. 

"After rem’hing this stage their growth is very rapid, and in ihiv' n' loiu 
days more, last-stage larvae were hnind eonmmnly in (‘gg-masses fro:< - icnil 
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the reproduction experiments wliich were conducted in lorge tubes. Tiie 
fuU-growii larvae were found on the 11th, Imt it is probnble that these 
. re more advanced upon the 9th tlian th(iSG actually observed upon that day. 

Young larvsB were found in eggs which contained tiie beetle embryo suf- 
I ciitly developed to show traces of the legs and head. M.-nty eggs containing 
ijryos further advanced w'ere ex.amiiicd at the sajue time, and, though these 
Hied lo he dead as the result of ovipositioii by tlie parasite, no parasite 
.-ae could be found. The parasite will oviposit, or appear to oviposit, in 

containing beetle larvae fully formed, but it is doubtful if, under such 
(■iivunistances, reproduction ensues. 

in laboratory reproduction it is better not to iiave the (‘ggs to<i frcsli, as 
rb;‘V are much more likely to wither, if kept dry, or mold if kept damp, than 
pn-js several days old. It was first supp(jsed that perfectly fresh eggs would 
iietter. A lot of beetles was confined indoors with din leaves, and the 
iu.wly deposited eggs used in reproductiim experimeuts. All of these experi- 
nnuis were failures. In the open, with eg^^s on living foliage, tlie results 
won id probably be different 

"Pupae were first noted on the 15th. The distinctive (-olor.ation of the para- 
iiizt'd eggs w^as also noted at this time, and it was found possible to separate 
tliGse ceiitainiiig parasites by their color alone. ' 

"Tlicse parasitized eggs are somewhat suggestive of those containing larvse 
iu'jifly ready to emerge, but lat'k the eharactcristie greenish hue. They arc 
-ravi'li in tint and liave a dull, dead appearance. They are fretiuently some- 
wbai withered, and in the case of those from the reproduction experiments 
wci’c frequently <*overed witli a scanty growth of mold. 

"The first adults rf the now generation emerged on June 21. and appeared 
ill (-(iiisideralde numbers on that date. Tins would indicate a life cycle of 20 
days, as it appeared that ovipositioii l>egan at once upon llie receipt of the 
liarasiies. 

'i-;tier generations diweloped more tiuickly, From the jar started on .lime 
11. ivjjroduction was se<-i]red on June 29, IS days hirer. From the fresh eggr 
masses placed in the s.ame jar on .Tune IS, I'cprodiietinn was secured Ifi days 
laie]', oil .Inly 4. From the first lot of fresh eggs placed in the tliird jar. to 
whii-li the parasites were transferred on June 22, abundant reproduction was 
Sfvinvd on .Inly 8, after but 15 clays had elapsed. From the fresh eg.gs added 
to iliis jar on June 2G, rc'prodtK'lioii was secured on July 11. another fifteen- 
day ]!etiod. Tlie last jar. to wbi<-h the parasites were transferred on .luly 
1. cciiuained, on July 1.5. adults in very small numbers, of what must be their 
progeny, imiieating a lib' eycle of but T1 days. 

"Tliis gradual reduction in Die len.glb of the life cycle as the season ad- 
Viinci'd is peculiar, an<I no explanation is offered, Tlie avci-age temiieratiirc 
diu'iiig till' latter part of June and first of .Inly was higher liian durin.g early 
.IniU', hm there hardly seems to l:e c-nough ditTercncc' to acfouiit for six days 
shcMcuitig the life cycb' of an insect whicli develops as rapiilly as Tetras- 
rii'ims." 

'Ilic mltilt pjira, site's si'ciirc'd liy Iftlau'utory n'jiriHliicticui wore liimr-, 
^'^'■<1 ns two locnlitii's m'ur Ht^ston. nml pnrasitizod eggs wiuv sent to 
1 '‘ot. ,i II, Smith nt New Bnniswirit, New dcrscy. atul t'l llrol. M. ^ . 
land at Ithaca. Nc‘\v York, ami the ivmaindcr were setit to 
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AVashiiigton, since about the middle of July considerable damage , 
the elm leaf-beetle was noticed in the latter city on certain streets. 

The first of the Massachusetts colonies consisted of about 600 p^t 
sites, enclosed in an open tube and tied to a tree in Harvard Yn i, 
Cambridge, on June 22d. Mr Fiske thinks that more than a humh .1 
adults found their freedom on the day of liberation and almost . , 
taiuly the full 600 within a week thereafter. Fresh eggs were alih ai- 
dant upon the trees for some time thereafter, and the outlook tli iv 
is very hopeful. 

Writing on July 29, Mr. Fiske states that he has found eggs <,i‘ 
the (xalerucella nearly a quarter of a mile from the site of the colcay. 
and that these appeared to be parasitized. 

At Alelrose Highlands, Mass., more than 1.200 adults were li!)e!‘:ii(‘(l 
between the 21st of June and the 8lh of July, and unhatched eggs werf* 
noticed on to the end of July. 

The eggs sent to Or. John B. Smith reached him in good eoii(liii(»n 
and a dumber of the parasites had already issued on the joni-iHy 
They were very lively and he liberated them upon a small elm ilmt 
had some egg elusteis and is so situated that he will be able to walrh 
it without diffieulty during the summer of 1909. There arc ;i1sm 
plenty of large trees nearby, so that there will be no diflieulty in the 
parasites flying from one tree to another. The number of parasios 
Doctor Smith considered to be too few to ri.sk dividing them up. 

From the material sent to Prof. Slingerlaud, at Ithaca, only a fmv 
adults issued, and before fre.sh eggs could be found these had din!, 

The parasitized egg mas.ses received in Washington were taken in 
Dupont Circle, and the leaves upon which they were deposited weiv 
tied among the branches of the lirst elm on the north side nf Nmv' 
Hampshire Avenue south of the Circle, and the fourth elm t.ii iln^ 
south side of the avenue. Native eggs were abundant. 

So much for the introduction aTul rearing of a complete labi.rapny 
generation, and for the colonization of the species. As to the e';1al)- 
lishment of the species, there is one note to add. A small lut 
of fresh eggs collected in the vicinity of the Melrose field coluny liv 
Mr. Fiske ])roduc(*d a number of parasites on the morning ot July !”• 
In consideration of tin* small number nf eggs collected, it seem> I'mi'- 
tically certain that there must iiave been a very abninhiiit naiiu’al 
reproduction bf the parasiti*s. and the probabilities are that Ik' 'p*'''!*- 
fft this date of writing exists in thousands at Melrose. 1 h' 
has every hoi)e that the speci<*s will pass the winter snceessloJiy. 
that the eggs laid next summer will be abundantly parasiti/* ' m 
natui*al way. 
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The importance of this importation will be readily understood by 
j] entomologists as well as by all shade-tree lovers, and it is an inter- 
. ^(ing ex<ample of what may be done in this way. The thanks of all 
. ,j(kI Americans are due to Doctor Marchal. Monsieur Debronil, and 
; vfifessor Valery Mayet for their assistance in this important work. 


0 he introduction of iridomyrmex humilis 

(MAYR) INTO NEW ORLEANS 

By E. Fostek, Vice-Preddeiif Lonii^iaiia Hociety of yaiwralisfs 

The exact period of the introduction of the ant Iridoinynnex hu- 
(Mayr) into New Orleans must necessarily remain somewhat of 
a nivstcry. The source from whence it came has been also the cause of 
suHie dispute among the citizens. On more than one occasion it has 
lifcii advocated that the insect was introduced diulng the tii^e of the 
Cdttim Centennial Exposition, held in Audubon Park during 1884 and 
ls>5. and only (juite recently I have seen the view expressed in the 
puliHc press that it first invaded the port by way of the Algiers and 
Givtna. or west side of the i\Fississippi River. For these theories ther^ 
is. in my opinion, little foundation. 

Ih’of. Wilmon Newell has named this pestiferous insect the “Ar- 
u'cniine AutC’ from the fact that it was first descrilied from specimens 
ciilh'cted during 1866 in the ueiglihorhood of Hiienos .Vyres. Against 
the adoption of this proimsed popular name there can be no oi)jeetion, 
aliliouuh the insect is well-known in Brazil, and from the fact that all 
evidrma^ point to this latter country as the native ha hit at of the lirst 
iinlividnal. or batch of individuals to land on our wharves, it might 
iitnrc <ii>prnpriately have been named after the ‘’place where tlie nuts 
cnini- from.” 

XiMv Orleans has had no direct commercial intercourse with the Ar- 
gvniliK' Republic: at least, in the form in which such an insect would 
In- lil-j'ly to he introduced. In tin* case of Hrazil. iio^cever. it is quite 
a (liflVrent matter, for cargoes of cotfee have been eoming to New Or- 
lians jilmost since the date of the Louisiana Purchase, and certainly 
siiKv jiie })assage of the (.‘omproinise Act of 1888. when the abolition 
ol lh<' (liify gave a great impetus to importatioiis. Hut it is needless 
tit sjKvtilate as to whether the ant landed on the wharves as far back 
as (li;if (jjite. and, nio!‘oover, my days [lave not betm “long enough ni 
the find” to hark back for the l)e1t(U’ part of a century. 

h ■' an a.xiom that an insect pest visitation slarls MUiiewhat like a 
file Wih h. if not (pienelied in the incipient stage, spreads rapidly once 
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it has got a good hold. We have the case of the cotton boll wee\ . 
in point. When this insect first crossed the border at Brownsvill 
Texas, it was looked on as something insignificant except by the fe, 
and I may state without being accused of boasting, that among tli 
small minority were numl^cred the officials of our State Experini( , j 
Station. Just how niiioli the spread of the boll-weevil has cost o.,i* 
cotton [fianters during the few years it has been Avith us is w^ ij 
known. That fridomifrmex humilis — that ‘‘stranger within 
gates’’ — has licen introduced and has spread to an extraortlinary , x, 
tent— 1() such an extent as to threaten at least two of our giv;ii 
staples, on the one band through its care of scale insects and phmt 
lice; on the other through its antagonism to certain species of hoi,-, 
ficial insects, notably the ant SoJauopsis ganiiiata—Urn'i^ is now (‘v. 
evidence, and it is a question whether any (“ffeetive riica.siires can lie 
started even at this early date and the insect's comparatively smail 
range in th(‘ South, ft is but another proof of the spreading of the 
fire through failure to ([ueueh it at the start, aud I venture to say lluit 
hereafter tlie people of this section, at least, will give ear to the wniu- 
ing.s of our economic entomologists. 

, From about 181)1 to lOOO 1 was v(n‘y mneli interested in the 
of aculeate llguK nopftra, of which tlu* ants form a no insigniiii-ani 
branch, and wliile my collecting was mainly confined to the Fossoiial 
or “Digger” wasps, the hunt naturally led me more or less inlu niii- 
taet with the For)/ii(i(J(i(\ During the early years of this pio ind I 
collected ratlnn* assiduously along the levc'e front at Audubon Ihn-k 
and ill the jiark itself, a field where tlie insect would havi* been inm 
paratively consjiieuous if it had })e«ni inti'odueed by the (‘xliil)i1< at 
the Exposition of lS<S4-lSSri; at least, this can be assumed from mir 
lireseiit knowledge ns to its rapid iiierease. At tliat time nnr lonii of 
the large ('arpemter Ant (Fanipfinol ns h< rrult iuius, siih spei-ies 

was quite a eommon ins(Mq, together with a very itiiiiiilf' 
hlaek ant wliiidi stanns to livi^ symbiotieally ; at least, that is the cotii'lii- 
sioii [ have <*om(* to. fnr \ hav(* on many oeeasions ttiuinl I ho two 
spemes together. What f took to be the Amei'ieau foi'in. nr oni* of tlio 
mans' subsjieines of ForniKd sdugni ix a Fahr. was also [irosrtil )ii 
nurnliers and the small yidlow. or “ iiavmneiit ” ant n/iri 

pharaonis Linn ), also tile ri^l ant Stdf aopsls ij( miH(iia Fabrr tic oin' 
with tire at f)oth (mds—were very abundant, while anotln‘i- oHiiip.u’fi- 
tiVely large fuscous form with a darker [lateb on the thorax w;o i" k*' 
found abundant on tlu' trees fringing the river. There wtav 
notably Losins jldrus l)e Deer. l)Ut it is nc(*dl(*.ss to go into then 
(‘Veil if I could phu'e them definitely. Today all of these spn- ^ 
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-mparativoly scarce in the Park section. JHdoniijrnK.r huoiilU, 
iiich WHS then practically absent as far as my observations went, has 
.most displaced the lot. So much for the ui)per end of the city. 

Ill 1893 my newspaper duties began to take me down daily into 
p • neighborhood of the Sugar Kxehange. or two squares below (’anal 
^.;!'(.ct and within a very short distance of the river. The variety or 
. J) species of F. mngninea was common; in fact. I walduxl one nest 
[i -a ted at the corner of the sheds on X. Pieters and Bienville streets 
(H-iil four years ago; since then it has mysteriously ilisappeared. 
I’f-H'tieally all of the species (with the exeeption (»f ('amix/iiffitia] , 
ji;si noted for Audubon Park were ipiite common in this locality. 1. 

was present, but it was very scarce, Tiiday this latter species 
si'fMtis tO'havc ftlmost completely supplanted the others and has become 
fi vto-itable pest. Collecting at this period was also done in the neigh- 
boi'hood of the slaughter houses, some three miles below Canal Street. 
It was a rare insect there iintiMSOo or 1895. This covers my obser- 
valions for the lower end of the city. 

In those early days of entomological activity 1 lived on St. Charles 
Avmiic. nine scpiares from I lie ri\'ei' and twelv(‘ from Canal Street. 
In 1891 the ant was there in fair numbers but in nothing like the^ 
hordes it is today. That it had made its w'ay east from the river 
sevt‘!iteen years ago may thus he taken as established: how far east I 
iiiti uiiahle to say. but 1 have no recollection of having seen it at this 
period at the West End resort on Cake Pontchartrain. Five nr six 
years latm' I was living on Peters Avenue, near St, Charles Avenue 
and iti till' U[>town district. /. JiUfinh>i was tlu n present Init not abun- 
dant. Tims uptown it had extended its 1‘ange not only to the north 
iiiil east as well. In 1904 Mr. Titus, of the governuumt Bureau of 
Ent< iMoli)gy. found it prevalent all over this <]istriet. and across tlie 
Mississippi River as far west as Bafaxadte aiul Cpelmtsas. while Mr. 
Xt'well now laqiorts it from Lake Charles. In 1905 1 did not notice 
it at tiu* (Oilf Biologic Station, some fifty miles south of Lake Charles. 
I'lit 1 liav(‘ little doubt but that it has reached tinuv. seeing that there 
jj' t'dtistant steamboat (‘omnmnieation lietween the two plaees. 

I liave no re('ol lection of having se(m the bisect in the early nine- 
ties while eollectiug at Sludl Beach, on laike Boi'gne, neither have t 
any ii(i(cs*(if its jiresenee at Ahita Springs. Slidell, Pearl ]\i\'ei‘ or 
Mam If vi lie. all on the (Uist side of laiki' Poiitidiartrain and where it is 
deciihMly the most abundant species now, Soh uupsis gi mnnifu anri 
pharaonis were the iiuist (‘(ms[iieuous of the red ants, 
(\ !h n-idivitus, suh s\)eei('s pf iDh'^pIvaniois, was just as eoinmon 
'I* 0:i' At all Of tlu^se stations /. hutmlifi seems to b(' ousting 

all (lihr.r .species. 
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As to the possible site of its introduction: Mr. Chas. Dittmai' 
one of the best posted coffee importers in New Orleans, informs i 
that previous to 1890 all coffee steamers discharged at the whai\ s 
located between Julia and Orange streets, never further up the ri\ r 
than the latter; in other words, the landings were made within a <• v. 
tanee of six blocks alongside the river, or from the 12th to 
from Canal Street. Running east to St Charles Avenue, this disu ;..t 
would cover the house in which I resided in 1891, and where I li st 
made acquaintance with the insect. This stretch of six blocks uas, 
in my opinion, the starting point from which the insect has spi-ad 
east, north, south and west; that it was there, and previous to ihe 
holding of the Cotton Centennial Exposition, the first invasion was 
made, for the rate of increase up to 1891 would necesferily be sitiw, 
but once started and nests established such increase would natu tally 
become more pronounced, especially as we know that no steps were 
taken to check the advance. ^Moreover, at this date no note of . ( on- 
plaint was heard, showing that the insect did not force itself on ihe 
attention of the ordinary observer by the mere fact of numbers; in 
fact, I believe that it was not until the year after the relaying of the 
^treet railroad tracks on ^Magazine Street (about 1895 or 1800 i ihnt 
the proce.ssion east became so pronounced as to cause general enm- 
plaints. which were reechoed iu the press of the city. Tn the rcla.v iiiir 
of these tracks, numbers of nests would be disturbed and tin* .mt'; 
driven to find new quarters. 

The insect was first described by Gustav Mfiyv in 1868’ in an nh- 
scure annual of the Society of Naturalists at IModena, Italy, vnulrr 
the name of Hypoclinca hionilis, and from specimens collected dnniic 
1866 in the outskirts of Buenos Ayres. lie described only tin* wnikf-r 
ant, and it was not until February of this year that on the n-.j'*'’"- 
Mr. Newell, full diagnoses of workiM*, male and female were inililislnd 
by Prof. IV. M. ’Wheeler." iMayr does not mention this spemrs in Ins 
paper on the South American Fonniridaf,^ published in ISS*. icr in 
his list of the Formiridae of the United States.^ published tlm pjvvioiis 
year, the latter of which lists all forms known trorn this coiiniry at 
that date. It does not figure in Cresson’s ‘‘Synopsis of the 1I,\ iiK'imi)- 
tera of the United States/’ also published in 1887. If tlie insi'i-r had 


^FormicidBe nnvn* aiiioricainn. 

^2.Jour. Ecoii. Ent., Vol, T, N<>. 1. Feb., 190-S, pp. 2S"oO. 
sSudamerikanisdic Formioklen. Verb, zool-bot. Ges. Wien, Vol- XX.K\1I. 
pp. 511-562. . . - _ 

*Die Fornuelden der Vereinigteii Staaten von Xordainerika. XX N\ !'• ■’“ 
et seq. 
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.(iome obnoxious at that date, I think the fact would have been noted 
, one or other of our entomological journals, and that Cresson would 
ive been fully in touch with it, for his work shows that he had ac- 
ss practically to all the literature to date. 

Mayr erected the genus Iridomyrmex in 1862," and Hijpoclinea in 
The species kumilis figures in his key^ to the genus Uypo- 
published in 1870. Six years later the two genera were eom- 
i/.ued by him, he having found many connecting forms. The litera- 
ls sv of I. humilis may be small, but now that the insect has become 
a serious economic pest, the mere systematic work of the ento- 
i,:!ilogist will give place to that dealing with the biological side. The 
article contributed by Mr. Newell to the initial number of this 
|,.iii‘nal shows, that a start has been made along the latter lines and 
iioirli data gathered on the life-cycle and haliits of the insect. AVith a 
Pill knowledge of such life-history, remedial measures may be pos- 
Init the problem wdll be an extremely diflienlt one lo solve and 
it lines without saying that every citizen of New Orleans, evei’y sugar. 
(-■[Ill nil and rice planter, every florist and horticulturist will follow 
anxicusly each step made towards that solution. 

2M June, 1908, 


NOTES ON SOME CECROPIA COCOONS AND PARASITES 

By Joii.N B. Smith, Sc. D. 

From a tiumher of collectors ri^porfs came during the fall and winter 
(if of an unusual mortality in n c /'o/uh cocoons; or. more cor- 

rectly stated, that an unusual number of the cocoons were ‘‘light." 
uitli jvnmants of iiiilransfoniu‘d larva* only. Tn a diseiis.sion before 
tin- .\(*wark Entomological Soidi'ty at its Kelu’uary nu'eting. it ap- 
licaivd lliat this trouble was widespread and yet somewhat local. 
Suiih- collectors reported a very high ]>ci'C(*ntagT* of .sound cocoons in 
liinitril areas and a yet higlier ])ercentage of “light" t‘>;ami>les in 
"ti](‘r.s. So there was a great dilVereiice in the specii’s. the corooiis 
“f jirmiu ihea and cjiidhia 1 ‘iuitiing iioriiial and mo.stly good. Mr. 
l)i*cliiii(‘ reported an lunisual dearth of pohiphcmus eoeooiis and ex- 
plained tlyit by the statement that an epidemic disease attacked the 
iiraiiy f nil-grown caterpillars so that they never spun u[) at all 
ll (iccitrred lo me that it might be interesting to learn a little mor^^ 

’My)-!iH’c(ilogis(<!ie Sliiclien. p. 702, 

'■\iii‘ iscii rlc.s baltiselien Bernsteins. 

••.\i '!<• lM)nni(M(len. p. 959. 
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accurately the cause ef these '‘light’' cocoons and, in this day of ( 
eussion of parasites, to determine if possible the relative etfcctivei; ss 
of parasites and other causes in checking the development and inci( 
of certain species. 

I therefore asked ]\Ir, II. H. Brehme of Newark and i\Ir. J. DoJ; nf 
Brooklyn to gather and send me a lot of these “light” cocoons so liiat 
I might at least approximately determine the cause of death of i[i,> 
larv® that spun them. 

Mr. Brehme hrouglit in a lot of 302 cocoons, of which nine turm-d 
out to he sound; eighteen were old specimens from wliich the adults 
had emerged: forty-two were parasitized and 233 had died in tht lar- 
val stage, of disease. Of the forty-two that were parasitized only a 
few were infested by Ophio)i, while the remainder appeared tn hi^ 
infested by some species that makes its cocoons in a mass. 

The dead larvm were in most cases mere shells and were tilled 
with a powdery mass. There was some difference, however, and T 
judged 'that at least two kinds of disease organisms had ])een 
sible for death. The interesting feature in the matter is tlmi kss 
than lb per cent of the deaths had l)een caused by parasites and tiwi- 
^65 per cent l)y disease. 

It was (piite possi))le to separate out two series of cocoons rdutniu- 
ing- diseased larvm. In 59 of the 233, the cocoon was incomph-tr nv 
imperfect: /. c.. the inner cocoon was very tliin or practically wuiiiiiig. 
or the outer cocorm was reduced to a mere covering of loose sill; In 
other words, the vitality of the larva had not l)een snftiricnt td « tmldr 
the caterpillar to do its spinning work properly, altlmugh dmili did 
not ensue until after it was comiileted. 

Two lots of eodoons were sent in by Mr. Doll, one conslsliiu: "t 
430 and the other of 330 specimens. Both lots were eolh>eted lirjwn'ii 
^faspeth and Lannd Hill. Lfing Island, one hit. the 430. dniniu die 
fall of 1907, the seeond lot, 330. <luring :\rareh. 190S. In iln- lirO 
lot the olijeet had liemi to colhud good eoeoons and the ohviniisl}- liitiii 
om‘s weiv rejeett^d iii the held: in the second lot all light r(H‘dniis wen- 
taken. The fii'st lot was part of a mueli larger numlau*— over - 

collected a.s |)roba})ly snuml, ami tin* material simt me was tlini uliidi 
was sorted out as [jrohably bad when 1h(‘y were again ti'sled ;ii 
In neither ca.se does the material afford aii\ elite as to thei :wtu:il 
centage of infestation: it simply indicates the pei-eeiitage o| lin- diO 
Cerent causes of death. 

In the lot collected in 1907, sixteen eiieoons wm'C found t" 
sound pu[):e. and from fiftium adults had issued, huiviiie 
hafi divnl larva* or pupa*. Thirty-four eaterpillais latd m " 
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tipal stage and died. Of these some had masses of white, fungoii-s- 
•ke material with a surface coating of orange po^vder exuding between 
;ie segnieiits. Others were drying up and shrivelling; a few con- 
;)ined a putrifying juass of yellowish material. Of the remainder, 

■ [:] were dead as larvje and of these fifty-four had made light or im- 
HU'fect cocooiLS. One hundred and fift.v-two were parasitized, and of 
:;if>se twenty had cocoons, the remainder seeming to be leluum- 

Ml adds of some kind. 

fti the lot collected in 1908, eleven cocoons were found to contain 
sound pupa" and from one the adult had emerged. Thirleen had -died 
ill the pupal stage, leaving 305 that had died without pupating. Of 
liu'se 204 were killed by disease, sixty-one of tlnan making light eo- 
{■(Kins. Avldlc 101, or less than half as many, were parasitized. Of 
dinse tlial were parasitized, fifty-six contained pupa" of Ophion. while 
furty-five only weiit to other species. 

This little examination is interesting because it calls attention to 
j)u> I’clative importance of control factors other than parasites. It 
rivi's the results from a lot of 1062 speeiniens and shows that 697. or 
iiuttv than 65 per cent, were killed by disease in either tin* larval or 
papal stage. , 

[ am <pdte aware that the statistics arc incompleb? and imperfect, 
siiKs' tlie (NiUections were not made of all tlio cocoons in a given 
!•cgi(m ; hut as they go. tliey ('m])hasiz(> the iinportanee of a study of 
tile subject from a new standpoint. 

Stilted in compact form the results of tin' study iU'e as follows: 


Totiil lunnher of coeoons examined 

1062 

.... 36 


.... 34 

1 nil t^!P 

.... 47 

PiU'iisitized 

Dciid ft'din disease 

.... 29.5 

.... iiotl 1062 


The altnve I'esults were secured l\\' early sumin<‘r and were cnin- 
iiiiihiraU'd t<> tlie Hrookl} !! Mntomologii'al Sociely at its -lune mei'ting. 
.\i tliiit time it was aniioum-ed tlmt the parasites Imd liegun to nndee 
llicif iippeiirance and that the cocoons ^\■(^uld he pia'served until the 
i(‘c<iid w<»^ complete and nothing further issued. 

Tc iill iippt'arance there were two kinds ot parasites, tin* (Ophion 
wliich was of course readily recognizidde. <and iUi Ich- 
laaiiiiiiiiid form, iimking its eocoons in ;i solid mass iu the lumen ot 

rn.pia cocodiis. There wei'e seventy-six counted Ophiou pupa- 

''ad iiniti these tnmdt'cn iidults were obtained, ,\s tlie Oplnmi sju'ci- 
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mens in the Brehme lot were not counted, it means that less t> uj 
twenty -five per cent of the total number matured, and that was >)t 
because of any hyp.erparasitisin, but a simple failure of the larv, i,, 
make a proper pupa. This experience by the by, is not a new" ou' r,, 
me. In years past I have cut Opkion cocoons in large numbers. i: 
ing sound larvae and pupje as exceptions only and a putrid bi- 
semi-liquid mass as the rule. Mr. Grossbeck informs me that Iw 
never found anything but the same pasty mass, and therefu! it 
seems that this parasite is kept in check by some disease that roii' 
it wnthin the body of its host. 

Assuming that there were actually eighty Ophion parasites. !lt;n: 
left remaining 215 ceeropia cocoons containing massed Ichneunirnid 
cocoons. The number of individuals in these masses was not (ii 
mined, but there were certainly more than ten, which would injikt- mi 
expectation of 2,000 parasite examples a very moderate one. Jiise*:!,} 
of that w-e bred out, Spilocnjptus extremis, 124 specimens, lSpih"!tiiJ. 

' cis manae, 51 specimens; a total of 17b examples instead of ihr 
pected 2,000. 

But we w*ere not left without specimens for count, because wr Invij 
put over 48,000 examples of DibraeJujs houcheanus or some very rtoMly 
allied form. The species was referred through Dr. L. 0. Ihtve.nd td 
i\rr. J. C. Crawford, and the determination Avas received as ahiivr. with 
the statement that this was a liypcrparasitc on Ichneuimini(l;e. 
Grossbeck actually counted 22.000 of the little specimens am] csti. 
mated the balance; conservatively. 1 am certain, for 1 mvsrlf U-liiw 
that the total Avas nearer to 50.000 examples. Assujning that i!e li6 
Spilocrjfpliis and Spiloehntcis were the product of fiftrcii 
that left the nearly 50,000 exanqilcs to emerge from 200 roi-fums. nt* 
250 exanij)](‘s from eaeli (Micoon; tAventy-tive hy[){U“parasites fr:'i!) t vei v 
true parasite. 

Actually tlnu'e Aven^ over 280 hyperparasites to every priinat \ I'aue 
site and this wovild .sei'iii to afford a voiy de(>ent check to nmlin- in- 
crease, so as tr) prevent the eomj)lete extermination of i(ti‘“jini ly 
parasit('S alone. 

Tins series of notes is published at this time as a suggest i<i?i ie sumr 
of our younger investigators. An extreimdy valuabh' set of data i-iiii 
]>e secured by colleetiiig in some limited locality nit tlieH-orooiis (if 
some of our large H(jmh})ei<h, sorting them so as to scjeiribi' soinul 
(from dead or parasitized forms and sorting the latter so a- u* sep- 
arate ihe different kinds of parasites so far as these may to 'let*'’- 
mined without interfering witli their development. Colhs'lii'c^ dieukl 
lie made in late fall and in late spring to determine the iii^ ' n' c ''t 
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winter, and iu due time facts would be at hand enabling us to 
,lg-e intelligently concerning the actual effectiveness of parasitic 
.‘cks, for some species at least. 

There is always a good chance of being misunderstood, hence it 
,y be in place for me to say that I do not mean to suggest that 
rasites are of no use in checking insect increase. I know that they 
But I do claim that we do not know just where parasites rank 
; rffeetiveness as compared with other conditions, and I do claim also 
: -^l, however much under parasitic control some species may be. that 
,, no proof that therefore all other species may be or are similarly 
■i^iitrolled. The contrary proposition is. of cour.se, efjually true. 


notes on the lesser CLOVER-LEAF BEETLE 

{Phyfonomns nigrirostris Fab.) 

By C. 0. Ho con TO V, Xmcark, Del 

This species is quite common iu Delaware, where, in company with 
its near relative, F. pundaivs Fab., it at times docs considerable dam-^ 
aye P) clover. 

The earliest date on which I have taken this si)eoies in the field in 
Delawan! is April 12; tliis was in 1906. On that day I found a 
siiiLde brightly-colored specimen several inches down in a hollow weed- 
.stalk. three or four feet high, in a field. I also took, on the same 
dale, about a dozen specimens as they were fioating on the water in 
a stiial! ice-pond near Newark. There must have been several hun- 
dred specimens on the pond at this time, as a large mimlier of others 
wetv seen. Apparently they had fallen into tlie water as tfiey were 
fiyiiig over it, possibly due to the fact that quite a strong wind was 
hlmviny. 

In 1i)05 my first specimens were taken on May 9, on wliieh dale I 
fiiiind Ihree at the bases of clover jdants in a sunny spot beside a 
niili'eiid track. All three specimens were bright and fresh, the green 
bring Very brilliant I placed these specimens togethei’ in a slndl 
vial ef'iitaining a few clover leaves, and soon after noticed two of the 
beotb's apitnrently pairing. The next day two more specimens were 
tfikcii and enclosed with the others, and that evening two pairs were 
observ-'d mating. They did not appear to mind eonfinoniont am! 
fed lively upon the clover leaves, eating small irregular iioles or slits 
bi ilirai . they also fed somewhat upon the stems, 

Bi! !li(> morning of IMay lltli the pairs were still together, and 
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the}" were observed similarly disposed at various times during ,, 
next few days. On May 17th I removed the leaves from the ' *1 
and carefully examined them for eggs. Several were found situ?: ,} 
inter-epidernially, sometimes singly, sometimes in pairs. They v, 
inserted through punctures sometimes made through the upper :.i- 
dermis of the leaf, sometimes through the lower, apparently, Ti. 
eggs were whitish in color, elliptical in outline, and measured m. 
.6 mm. in length by .35- .4 mm. in width. 

The development of this lot of eggs was not watched, but snm,. 
that were deposited during the twenty-four hours preceding the 
ing of May 20, and which were dissected on i\lay 28, were foimd ti' 
contain embryos apparently full grown. Again, newly hatched lat va* 
were found .May 20 on a clover leaf which contained eggs laid tiiithiu 
the twenty-four hours preceding the evening of May 22. Tims Pio 
time elapsing between the deposition of the eggs and the hait hinir 
of the larvjc in these two instances was about eight days. Tn t»otli 
cases the vials containing the clover leaves were kept in a modteau^ly 
cool and dark room in the house, where the temperature probably avci- 
aged 60 ' to TO' F. The first pupa that 1 obtained was from a larv;i 
•which hatched in the field and was brought in a few days laMhiv it 
pupated. This pui>a was found on May 23. and there was nn si^n 
of a cocoon. It was found lying on a h'af. with no evident aUi-iujiT 
at concealment. Mlien toiu-hed it wriggled vigorously. 

About June 1st the first pupa in its eoeoon was found. This 
was not unlike that of except, of eonrse. that it 

much sinaller and api)eared to be moi'e earelessly eonstnirlij. It 
seemed to be rougher ou the outside, and the nu'shes not si> rwrily 
birmed as in the average cocoon of its near i-elalivie It was biritn.d 
at the top of the vial, between a piece of paper and the coik. 

On June 6 I found another cocoon, containing a pu[>a, which at- 
tached to one of a bunch of clover leaves in a vial. Tiater 'nti Jiiao 
16) I found a cocoon snugly (msf'onecd in a clover IJossom that was 
in one of my vials. The duration of the pu[>a state in one casf* that 
I observed was about four days — imt. niort*. This speciimMi w:is kept 
under conditions similar to those (leseril>ed al)Ove for tlu^ egc^ 

A beetle that emerged on -lime 15 began at once to iViJ ui'tta its 
eoeoon and soon completely devoured it. In this case die vial en- 
closing the beetle had nothing else in it. Lack of other iooil ]>ri)hahl} 
'accounted for this apparently peculiar proceeding, as I iFsi-iwd no 
other similar case. 

None of the larvae which hatched in confinement wcn' -arried 
through to maturity, so I have no data bearing upon the k o^th ot 
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■ tie required for their development. Many of the hirvie wliieh I had 
ider observation died after reaching full growth and before pupat- 
, They would turn black and die in a short time. Some of my 
I .p* suffered the same fate. No investigation of the cause of death 
\ :-s made iu these eases, but it seems probable that a fungus disease 
V iiilar to, if not identical with, the one which works upon the larvm 
,, punctahis was responsible for it 
i failed to record measurements for iiewly-hatehed larva?, but some 
notes jotted down on ilav 28 are as follows; “Found two or 
tiiive newly-hatched larvae upon a clover leaf which contained eggs 
during the twenty-four hours preceding the evening of May 22. 
Tji'-se may have been out a few hours, but not longer, I think. Larvse 
;nv white, with black headsf and a transverse black bar just back of 
tlir iiead. on top of the first thoracic segment, apparently.’’ Some 
lar\;e which appeared to he full grown and had stop]X'd feeding were 
ii\cii>;ur(‘d on May 25. They a\-erage(:l alauit 7 mm. in length, one 
measuring 7,5 mm. 

As evidence that the egg-laying period of this species may extend 
(iver a period of several days. I may say that on May 25 I put the 
miciiial five specimens (some of which had deposited eggs previous 
Mav IT) upon a potted clover plant under a bell jar and within 
eirlit hours s(n^eral eggs had been laid, some in the usual manner and 
stiuit^ otliemvise. The unusual way in which part of the eggs were 
laid in this case was that a bunch of six. somewbat irregularly stuck 
t"i?‘‘tlu'r. was d('j)osited upon one of the leaves. 

.liidging from my observations upon the feeding hahits of this 
s[)tTims. and its near relative, it is an easy matter to determine from an 
c.\aiiiiiiation of an injured clover leaf wliethcr this ha.s been fed upon 
liv rlie a<lults or larviv of l\ ni(irirn<;lris or tliose of J\ puucfdf us. The 
funner eat small holes and slits in the leaves, often near the center; 
lijc latter lu'gln at the edges of tiie leaves and eat into them from 
file outside. 

hi <'losing these random notes on tln^ lesser clover-leaf beetle, it 
may not he out of [duct' to add a l)rief imte made by the writer in 
mtvtltoMi New York (at Potsdam, St. laiwreuce ('o.l in 1002. The 
(late is .Inly 17. and the note is as follows : " Today I collected a larva 

of thi.s sp(»cies. about one third of an inch in length, which was feed- 
ing on clover. It was near the top and at the eeiiter of the plant, and 
kid dcstiatyed a good deal (d‘ that portion of it. I put tlie laiwa iinV» 
cisiiiiili l)ottle with some of the chiver and left it. cttrked up. for some 
hmu Alxmt duly 2S 1 saw that it had turned to a pupa, and on 
1. I found tl\e adult in the bottle." 
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Althougli F. nigrirostris is very common in northern Nev? York a \ 
I have taken numerous specimens while collecting, I have made o 
other observations on its habits in that region. Specimens in my » 
lection which were taken at Potsdam bear dates ranging from h 
19 to August 1. As the former date is too early to expect any tri! s- 
formations to have taken place, it seems probable that this species 
hernates as an adult. 


THE OVIPOSITION OF CHILOCORUS BIVULNERUs 
MULSANT 

By A. A. GiKALfT 

• 

As there have been no very complete oijservations recorded in the 
literature of economic entomology in regard to the place of deposiiion 
and the morphology, of the egg of this seale-oating ladybird, the fol- 
lowing 'description of it and record of observations on the pl:)i-o of 
deposition may be of contributory value, particularly since prcvions 
observations are not in accordance with these and are more or 
fragmentary. 

The egg of this species has never been described, and I bolievt* tho 
first observation made oji its place of deposition was by Fiske i 
in Georgia, who stated that they were found in rather large miinhrrs 
on the trunk of old peach trees infested with the cherry scale d^/a- 
diotus forbesi Johnson). The eggs were deposited under the conads. 
in a manner somewhat siuiilar to the mode of deposition of Chiinrunm 
simiUs Rossi (ilaiTatt, 1902. 1906). However, Smith (1897 ^ itieii- 
tioned their color, relative size and shape and stated that tiny are 
“set on end in little groups, * * * and in a general way re- 
sembling the eggs of other ladybirds * And years previniisly, 

Townend Glover (1859) wrote that they were deposited on the leaves 
and trunks of trees infested with coccids. Dimmock (190G) gi^cs iio 
additional data. 

For the past two nr three years I have made more or less desultory 
observations on hivnlnerus, but did not find its eggs until tlie mifidle 
of April, 1907, at Olden, Missouri. On a trunk of an appt >i’ee 
infested with Chioimpis fiirfura (Fitcli), the adults were unite 
abundant, and careful searches under loose pieces of the oulcr iairk 
Eud in small crevices along the trunk disclosed the eggs depn^ind in 
such places. None were found under the coceids. 1 was abb- ' * 
these eggs to be those of /nra/mnos several mouths lain ''laa at 
New Riehniond. Oliife in June. 1907, a pair of tin* beetles in 
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umt deposited several eggs, in all respeets identical with those found 
..posited along the trunk of the apple tree in ^lissouri. A careful 
.•scription of the eggs in both cases was made. They were deposited 
their sides under both conditions, but in confinement I did not 
{•eeed in getting more than the few mentioned. 

at Urban a, Illinois, May 28, 29, 1908, several females of 
IS speehis were observed crawling slowly about amongst an isolated 
j.-u crowded colony of Lepidosaphes ulmi (Linnaeus), on the trunk 
, a Carolina poplar {Populus deltoides caroJhm L.). on the campus 
,ir the University of Illinois. They were watched for four hours dur- 
the afternoon of May 28,' but none were observed to deposit eggs, 
(iutimh their ovipositors were quite frequently exserted and inserted 
ii)\o crevices and openings ^long the bark. The females were very 
Jrliherate in their movements, crawling slowly about examining all 
likely crevices, stopping frequently to feed upon the minute young 
(.occids, and occasionally to rest. They seemed to bo particularly care- 
ful in selecting a place for the nidus, if such was their purpose. It 
\v{is not until waiting several hours on the following morn in g that ac- 
tual deposition was observed. The females ^vere l)ehaving as formerly, 
but at II a. m.. May 29. one of them paused longer than usual w^hile 
('xatniuing a crevice with J:he ovipositor, and finally she was seen to 
pass a single egg. This was deposited under a scale of bark, and the 
og-ij was very well hidden. This egg was cut out of the crevice and 
compared with the others found scattered in similar places tli rough the 
caccid colony, ami all of the females were captured and confined in 
tlic laboratory, where, however, they died from neglect, without ovipo- 
sitidii, All the eggs found in this colony of Lepidosaphes hatched in 
tlic laboratory, but I did not have time to secure data on the length of 
the cgir instar. After death the females were kindly determined for 
me by Itr. Eugene A. Schwarz of the United States National Museum. 
MashingtoiJ. D. C,, as the species under consideration. 

The description of the egg is appended : 

Xtti'iual: Color uuifornily pale chrome orange; cylindrical, slightly tliick- 
Ciied hovards the middle, the ends oldiif^e, subfruiicate; surface sliiiiiiig, naked, 
raiiiUK'ly mmetate (half-inch Coddington lens), with inoderately close, iniimte 
papilla*, within rather large, circular, deep pumdures (two-thirds-inch objec- 
tive. Banseh and the latter inconspicuous, seen faintly at the change 

of iy<-ns. as*of an uneven surface: papilla? resemble minute punctures. Alicro- 
pylv inconspicuous; cliorion elastic. Length, 1.20 imm. average, greatest 
^vidiii, njj,^ nun,, average. (From 14 specimens.) ’ 

U<'|hisiie(i singly or in siiiail groups of throe or four, cm thow sides. In 
vrevir,w nf the bark; attached, however, at the caudal end. along the latero- 
onidal ii, argil) of one side, umkin.g that margin of tlie egg somewhat obli(iuely 
toiiicah Ttie eggs are larger than with the more common species of the 
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Coccinellidae and appear to be similar to those of Chilocorus similis R< 
(Marlatt, 1906). Fiske (1903) states that they are brown in color. 

Literature Referred To 

1859. Glover, Townend. Report Commissioner of Patents for the year 1 ,,\ 
(Executive Document No. 105, House of Representatives, 2(1 session ;h 
U. S. Congress), Washinghm, p. 261. “The eggs of this lady-bug 1. ;iig 
deposited by the female on the leaves or trunks of trees infested, 
ill from three to six days.” 

1897. Smith, John Bernhard. Report of the Entomologist (for 1896 s j,, 
17th Annual Report, New .Tersey Agric. Experiment Station, for year -tid- 
ing Oct. :n, 1896, p. 522. “The eggs are bright yellow in color, and 'iiiin,* 
large in proportion to the size of the beetle. They are elongate-o\;i] in 
shape, set on end in little gi-oups, something like those of the I’uiaio 
Bi'etle, and in a general way resembling the eggs of otlier lady-ldrd?, 
which are not uncommonly found on leaves infested by plant lice;' 

1902. Marlatt, Charles Lester. Proci-edings of the 14th Annual Meciiiig 
the Association of Economic Entomologists, Pittsburg, Pa., .Tune 2s, 
Bull.^No. 37, N. Serie.s Div. EJnt., United States Department of AgrMi.il- 
tiire, Washington, D. C., p. 81. 

1903. Fiske, William F. Proceedings of the 15th Annual Meeting of the 

Association of E(;onomi( Entomologists, Washington, D. C., Dec. 26. iMic 
Bull. No. 40, N. series, Div. Eiit., United States Department of ALuidil 
ture, Washington, D. C., p. 31. • 

1906. Dimmock, George W. Algiinas (TK-cinellidte de Cuba. Priiuei in- 
forme Amial de la Estaci'Ui Central Agronoinica de Cuba, Habaiia. ji]). 2!d 
-292. Mentions the observations of Glover (1859), Smith (IShTi. .nid 
Fiske 11903). 

1906. Marlatt. Charles Lester. The San Jose or Chinese Scale. Bali Xu. 
62, Bureau Ent., United States I)ei)arlmeiit of Agriculture, Washiiigi.in, 
L). C., fig. 11, d-g. 

NOTES AND DESCRIPTIONS OF SOME ORCHARD PLANT 
LICE OF THE FAMILY APHIDIDAE' 

By C. P. Gii-lkut: 

The Aphididte have Immui the most dcstnictive family ol inMrt> 
attacking Colorado finrlmnls for several years ymst. Conse(|iiriitly 
thev have been ohjiM'ts ol s[)(‘cial sliidy by Ihe wrili^r and his as'-isltUits 
IVm the last two or three years, I am givin.c: here some of llr mere 
technienl information, especially deseri[)tions, that would he ol littb 
interest to the fruit grower. 

This paper is suppiemeidal to Bull. 133 of the Colorado Agrimiltni.i 
ment Station, which deals more siieidally with the life habits and to* 
of control of orchard platit lire. 
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1 am specially indebted to Mr. L. G. Bragg and Mr. E. P. Taylor 
.|. niany of the life-history and food-plant records, and Miss i\T. A. 
^tlmer has made all the drawings for the illustrations. 

APHIDS INFESTING APPLE .\ND PE.\R TREES 

The Green Apple Aphis, Aphis pomi, DeGeer; Plate 5, figs. l-S. 

Some of the More Important Literature 

\phis pomi, il sp. DeGeer, Memoires, III, 1773. 

[phis pl/ri mali, Fab. Systenia Biitomologica, 1775. 

\phis mall Kaltenbach, Mon. der Fam. Ptlanzenlousc, p. 72, 1843. 

■\phis mali, Koch, Die Pflanzenlouse, p. 107, 1857. 

\phis mali, Buckton, Mon. British Aphides, II, p. 44, 1879. 

Aphis mall J. B. Smith, Bull. 143, N. J, Exp. Sta., 1900. 

padl Sanderson, 12th Rep. Del. Exp. Sta., p. 191, 1901. 

Aphis pomh Sandersou, 13th Rep. Del. Exp. Sta., p. 130, 1902. 

\phis maJi, Quaintaiice, Circular 81, Bureau of Ent, 1907. 

gggg The eggs vary little from .60 mm. in length by .26 mm.^ in trans- 

verse diameter. When first deposited, they are light ^reen in color, Init in 
the cunrse of a few days change to deep polished black. They are scattered 
promiscuously over the sinoolh bark of the twigs. Upon hatching the shell 
splits longitudinally at one end, as .shown on Plate 6. Fig. 20. Hatching 
l)egiiis several days before the apple buds open at all. or with the opening df 
t!u- earliest apricot blossoms in the same neighborhood. 

Young Stem-mother— Plate 5. fig. 1. 

Tilt- young stem-mothers, before the first molt, are very dark green in gen- 
vnil color: auteiirufi and legs dusky yellowish green: cornicles very short and 
tdat'k: antcunce stotif, 5-jointed,‘ and with sensoria at the distal ends of joints 
:! iind 4, Length of body, in specimens descrined. .60 nim.: length of antennse 
,2S mm. From eggs taken at Paoiiia. Colorado, on apple. March 2. 1907. 

Adult Stem-mother — Plate 5, fig. 2; and plate 6, fig. 1. 

Prom the same source as the preceding and hatched and reared in the 
iiisiMiary, probably a little under size. 

Color a bright green with a little tinge of yellow, head more or less con- 
spidiously du.^ky brown; cornicles, enuda. eyes, base and tip of beak, tar.si, 
distal ijt)i'tions of liliiae, and antonme, the kiUTS and genital plates, black or 
Idiirkisli: remaining [lortions (tf k‘gs and antcninr a little d'wky. The lateral 
tlioraoic tubercles are j)reseiit. and siinibtr ones oortir on part or all the ab- 
(Inmiiial segments to the 7tb: ooniicles nearly straight and gradually tapering 
In ilicir distal ends. The antennm are slim t and 6-jointcd, as is iistially true 
with Stem-mothers in this tenns. The third joint is very much the bmgest 
iPlate fl. tig. 1) and is really the union (d' joints 3 and 4. Sometimes the 
siihii'e is pre.veiit, cutting this jidiU into two. Length of body varying little 
loan 1,50 nun.; width, .8b to .9b mm.: aiitcuina, .75 mm.; antenna joints: 
llirfe. ,2i: mm.; four, .1:1 mm,: five. .11 mm.: six, .11 mm.: cornieles. .25 mm* 
Young of Stem-mothers— Pitt te 5. tig. 4. 

!■'>!■ I i.iiveiiiencc 1 shall refer to the flagclhnn nf ilie last j<dnt i»f the aniemia as 

2 jeint. 
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The young lice of the second generation, before their first molt, are a 
pale yellowish green with light to dark red eyes and with legs and auten . 
pale dusky. Antenna? with third joint longest, nearly equaling joints four ; i 
five together, whole number of joints five, scnsoria at distal ends of joj 
three and four. The head is large and broad, the thoracic tubercles are well .. 
veloped and about five similar iiibercles occur along either lateral niargiii .f 
the abdomen; the cornicles are very stout, being about as broad as long ,] 
about parallel sided. Length of body, .GO to ,G5 iiim.; antenna .35 to .40 i. n. 

Adult Apterous Viviparous Female — Plate 5, fig. 3 ; and Plate 6, fig. 2 

Described from same lot as preceding young. 

General color light green or yellowish green with head, or head and thui y, 
distiiu-tly yellowish, the head in some specimens somewhat dusky; ,,r- 
iiicles, eyes, tarsi, genital plates, cauda, knees, distal ends of tihije mfi 
more or less of the distal ends of joints four, five and six of the ant* 
dusky brown to deep black. Thoracic tubercles distinct, about four t(t six 
similar but smaller lateral abdominal tubercles upon either side; eonii-ics 
striiight and slightly tapering to the outer ends, where there is a inodciate 
flange; cauda upturned, tail-like; vertex gently rounded, antennal tulKurlos 
very slight; body pyriform in general shape. Length varying from l.Go m 2 
mm.; length of antenna, 1.20 mm., joint seven usually a little the loiig.-st, 
joints four and five suh-eqnal (Plate 6. fig. 2) ; length of cornicles somewliat 
variable but differing little from .40 mm.; cauda, .19 mm. The orange (idor 
at base of cornicles as described by Sanderson in Thirteenth Annual Reprut, 
Del. Experiment Station, 1901. I have never seen at any time of the year in 
this species. 

Pupa of Viviparous Female — Plat(‘ 5, fig. C. 

In third generation, bred from sfeni-motlicrs desorihed above. 

Color of abdomen green, more or less tinged with yellow; thorax, abovi- nnd 
below, yellowish brown, to pale carneous, the color being deepest on proili nax 
and middle portion of mesothorax; head of same color with more or less i|u>ky 
brown dial is separated into two lateral pat(‘hes more or loss distimtly i-y a 
median lighter line; distal ends of antennae, eyes, cnrnioles, wing pads. larsi. 
distal ends of tibiee, most of the femora, and lieak, and genital plates Idark itr 
blackish; cauda green, more or less iiiftiscaled about the margins: Ihoracic 
and abdominal tubercles as in Aptemus Viviparous female. Length of body 
about 1.80 to 2 mm.; antemia, 1 to 1.10 nun.; cornicles, M mm. 

Winged Viviparous Female — Plate 5, fig. G; and Plate G, fig. 3 

Third generation as in case of pupa describi'd above. 

Color of abdomen deep green, without black markings above,' head, thorax 
above and below, cornicles, (auda, genital plates, tarsi and distal tiid^ ''f 
tibia and femora, black or blackish: costal vein and stigma dusky; v naiioa 
nonnal; eyes a very dark nsl, usually appearing black; lateral tnhen h‘> 
ent on prothorax and most of the abdominal segments; middle occlltis uiioii 
vertex rather prominent, antenna? upon slight tubercles, third joint nWiil! 

C to 9 ratlier large flat circular sensoria in a single row, conii<lcs very urad- 
ually tapering to the distal ends, where there is a moderate flange, 
off body, 1,50 to 1.G0 mm.; antenna, 1.15 to 1.25 mm. Joints of anteima 

'la some of tiu* spcrlmcnH there arc, upon either lateral margin of the ‘ 
three or four darker green or dusky spots, huL not the gofxl black spotjj that a 
many speclf.s. 
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. follows: Three, .25 mni.; four, .20 mm.; five, .19 mm.; six, .12 n\m.; seven, 
I imn. (Plate 6, fij?. 3). Ttie nnteiin* nnd con]i(-l<‘s of seven alnte females 
., 1)1 Mr. J. T. Monel 1 taken at St. Louis, Missouri, .Tune 10, 1908, measured as 
lows in hundredths of millimeters: 


.loint 3. 

Joint 4. 

Joints. 

Joint 6. 

Joint 7. 

Corniole. 

26 

20 

20 i 

12 

33 

31 

29 

19 

20 j 

11 

33 

31 

29 

: 20 

j 20 ' 

! 11 

31 

29 

27 i 

19 

19 

! 

29 

29 

26 

i 20 

I " 

! 11 

31 

26 

27 

1 20 

1 

! 20 

1 

i 

34 

29 

31 

20 

! 20 

12 

33 

29 

Tlif^ antennae and corniele.s of nine alate females taken at Fort Collins, Coio- 
rado. July 10 to August 14, 1908, measured as follows; 

,)oiut 3, 

1 Joint 4. 

Joints. 

Joints. 

Joint?. 

Cornicie. 

27 

■ 20 

20 

12 

29 

30 

26 

20 

20 

11 

30 

29 

■34 

23 

21 

11 

34 

30 

2S 

20 

20 

11 

, 29 

30 

29 

20 

20 

11 

34 

29 

27 

21 

20 

12 

31 

29 

29 

20 

20 

11 

31 

29 

31 

21 

21 

12 

34 

30 

29 

21 

20 

11 

31 

29 


Oviparous Female — IMate 5, fijr. 8: and Plate 0. tms. 5. 0. 

Wingless, variable, but usually dull green in general color with a tinge of 
nisty yellow; head dusky brown, quite dark in some individuals; eyes, distal 
hfilf <if jintenna', eornieles, cauda, knees, distal ends of tibiie. tarsi and genital 
plate- i’lack or blaekmli; thoraeie tubereles proniiiicnt and a I'ow of sinnller 
ones ;ili»]ig either lateral nuirgiti of the abdomen; cornicles straight and 
tapering graiitially towards distal ends, where there is a slight flange. Length 
of l)u(!y varying little from 1.40 nun.; , antenna, ,85 luni.: seventh Joint fully 
oiie-itiifil longer than joint three (Plate 0, tig. 5). Sensoria at the distal 
ends of joiifis five and six only. About 10 oval sensoria on hind,libi;e tPIate 
d- lig. (d. 

Apterous Male— Mate 5, fig. 7 ; and Plate t>. fig. 4. 

Gt'tic’;)] color browni.sh yellow ^ith dusky l)rown head. Eyes, eornieles, 
caiKln. eoiiitni plates, tarsi, distal ends of tibite, and more or less of distal 
eiidsni .otteinue blaek or blacKish: oliba* individuals darker (Imn the younger; 
ifii.iiili .li iiody, 1.10 mm,: antenna, .90 lum.: eornieles, .1,5 nun., cylindrieal, 
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moderate flange at distal end. Antenna joints: Three, .19 mm.; four, .17 mi 
five, .14 mm.; six, .09 mm,; seven, .23 mm. long. The sonsoria are difiicnii , 
see and appear to.be variable in nujnber. Near distal end of joint thif- j 
have usually found 2 and upon joints four and five about 7 or 8 each (p; 

6, fig. 4). Described from specimens taken September 15, 1907, at i t 
Collins. 

The Woolly Apple Aphis, Schizoneura lanigera Hausm., Plat. \ 

9 . 10 . 11 . 

Some of the More Important Literature 

Aphis lanigera Hausm., Illigers Mag. I, p, 229, 1802. 

Schisonviira lanigera Hartig, Gennar's Zelt. Ent. Ill, p. 367, 1841. 

Pemphigus pgri Fitch, 1st Rep. Ins, N. Y., p, 5, 1856. 

Aphis lanigera Harris, Ins. Inj. to Veg., p. 242, 1862, 

Eriosoma lanigera Verrill, Pract. Ent. I, p. 21, 1865. 

.EHoso?Ha pyri Riley, Ins. Mo. T, p. 118, 1869. 

Schizoneura lanigera Lowe, Ann. Rep, N. Y. Exp. Sta., for 1896, p. . 570 , 

Schizoneura lanigera Mavlatt, Circ. 20, Second Ser., Div, of Ent., 1897 

Schizenkura lanigera Gannaii. Pull, SO, Ky. Exp. Sta., p. 208, 1899. 

Sc^iigonctiro. lanigera Alwnod, Spec. Bull. (C. P. C. 45), Va. E. S., 1904. 

Schlzanenra lanigera Smith, R. I., Bull 23, Ga, State Board of Ent.. UtiiT, 

• In tile wanner fruit growing sections of Colorado this louse lives 
over winter regularly upon the trunks and limhs as well as on the i nuis 
of the trees. Upon the roots it lives in all stages of growth, but iijioii 
the top all the lice die except tlie last brood born in the fall, Tliese 
leave the places of their birth before molting, and apparently wiihmit 
feeding or growing, to hunt a hiding place that will give them juo- 
tection for the winter. The hiding places are beneath the dead bmlics 
of the partly or fully grown lice (whicli all dii^ from the i-nld'. 
beneath .scales of the liark, or about the crown of the tree ])etwci'n thi- 
tiark and loose dirt. Tliese (wan* winter lice do not secrete any coi- 
tony covering until they begin to feed and grow the following spriim'. 
In this respect the woolly aphis has a habit similar to Clieymcs onrnu., 
the last brood of which (var. coivcni) rest vii>on tlie leaves of tlic nd 
spruce, or (coolfifi) on the bark of tin* blue spruce, without growing 
or secreting a eov(*riMg of wax threads from the late snimncr until 
they are warmed into activity tlm following spring. Plat»* b. tie'. 11. 
was drawn from one of tliesc over winter young after it had biguit 
to grow in. till' spring, so it is a little too light in color Jfnd a nitl'- 
bn)ad across the abdomen for the typical over-winter coiidilicii. 

• We have had no troulde to get the alate females to de[)osi1 the uii*-' 
sexual forms in confinement. We hav(‘ been utterly unable n* l\cif 
these alate females upon the a[>i)le trees to dejiosit their youmi li*'b 
seem (lossessed a controlling instinct to get fiway fnan tP 
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, that the sexual forms have always been deposited upon the walls. 
; the breeding cages. ^ 


XATURAIj E-NEMIKS 

The most active natural enemies of the woolly aphis in Colorado 
i ,;ve been predaceous insects. We have reared no parasite from it, 
hilt. Aug. 21, 1908, Mr. L, C. Bragg brought into my office a female 
j,,heli)nis mali^ busily ovipositing in apterous females of this louse. 
.\uLong the Coccinellids, Hippodamia convergens is by far the most 
alniudaiit destroyer of this louse both upon the eastern and western 
slei)es of the mountains. Mr. E. P. Taylor also took II. Hinnafa, (Joe- 
(t/iflla 9-notata, C. monticola and C. tramveysalis feeding on this 
1, Mi.se in the orchards about Grand Junction, and we have noted H. 
iran,^rcrsalis, C. 9^noiaia, C. moniieola, C. frigida, and C. J-uotala 
{irnnsveryiaUs and iransversoguttata) feeding upon it in eastern 
folorado. 

Mr, Taylor also reared two syrphus flies at Grand Junction on this 
louse, namely. Catabomha pgrasfn Linn, and Eiipeodes volucris 0. S. 

l.ace-wing flies (Plate 5, figs. 15 and 16) are also very destructive 
to ^ehizoneura lanigera in Colorado, and especially upon the western 
slope in the Grand Valley, where iMr. Taylor concluded that they did 
more than all else to subdue the unusually severe outbreak of this 
lonse in that valley during the early summer of 1907. The Capsid. 
('(imptohroehus nehuJo.'iHS Vh\. wo have found a common feeder upon 
tliis and some other plant liee in Colorado. 

Mate Female — Plate .5. fig. 10. 

Geiipnil color nearly black to nakeil eve, Imt tlie abdomen is really a dark 
yellowisih or rusty brown. Peg, eyes and aiitonine are black or blackish, prox- 
imal ends Ilf femora and tibias may be yellowish, nerves of wings black, the 
siibai?t:il lieing very heavy, and tlie sligma dusky lirown to the nake<l eye. 
blit really a dark green. Thinl cubital v('iii sub-obs(defe half way to the fork. 
Cauda and corniclea nearly obsolete, 

The ycllowisli brown (ador of the abdomen is due nminly to the female 
eiuliryos showing thi'nugh. the two sexes being preseni in about equal num- 
bers. usually four or five of each, but the numbers may vary from three to six. 
Si.xteeii winged feinaUns dissoeted gave a total <''f dd females and 4S males, 
■h'iius tlircc to six of the anteiime ai'e strongly aimulaie. as shown in Plate d. 

’ Since writing the above, I have succeeded in obtaining niimemu.s example.'^ of light 
oniii;;,. yellow sexual female.s and the smaller dusky brown jnalc.s, and a few yellow eggs 
Ui"'n Ir.iM's imd barb of twigs that had been inedosed six weeks before in .siimll cheese 
eUuli siicKs in the orchard. The tlrst egg* wa.s obtained Sept. IS, at Ft. CuJlius, Colorado. 

’ Ih ii rniined for me by Dr, L. O. Howard. 
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fig, 19. Length of body, 2,20 mm,; wing, 2.80 mm.; antenna, .80 mm.; join* 
three. .40 mm.; four, .12 mm.; five, .13 mm.; six, .07 mm.; joint three w: i 
about 21 aimulations; four with 3 or 4; five with about 5, and six with 1 or 
or none. 

The sexual females are brown ochre in color; the males are dark green. - 
a greenish l)rown; both sexes without beaks. 

Over Winter Young— Plate 5, fig. 11. 

The following description is from, specimens brought from Delta, Colora 
where they were taken March 28, 1908: 

General color a dingy yellowish brown, the head and prothorax 
darker, and in some specimens almost black, the head being the darkest jj.i't. 
The aiitennee, legs and the distal end of the beak are dusky brown. Length of 
body, .65 mm. to .75 mm.; the width, .35 mm.; length of body to the eiui .if 
the beak, which projects eaiidad some distance beyond the abdomen, is 77 
mm.; antenna five-jointed and .27 in length, rather stout and set with a tfov 
stout hairs. There are very few hairs over the body. There is some varia- 
tion in the general color, some specimens being considerable darker than 
others. • As soon as these little lice begin to feed, the color of the ahrlynicn 
becomes much lighter. A pair of hairs arising at the bases of the inrsd 
claws of Aich foot are slightly knobbed at the disAl ends. 

The European Grain Aphis, Aphis^ ai'cuae Fab., the Clover Ai>lus, 
A. hakeri Cowen, the Rosy Apple Aphis, A. pyri Boyer, and the Sweer 
Clover Aphis, A. medicayims Koch, all occur to some extent in (Uln- 
rado apple orchards. A discussion of these species is deferred fm* a 
later number of the Journal. 

APHIDS INFESTING THE PEACH 

The Black Peach Aphis, Aphis pemcac-mger Smith; Plate o. \hz>. 
12 , 13 . 14 . 

Some of the More Important Literature 

Aphiii persica. uiger n. sp. Smith, E. E., Ent. Amer, 1890, pp. 101. 2ni 

Ap//i.s’ p(‘rsic(€-nigcr Smith, J. B., N. J. Exp. Sta., Bull. 72, 189o. 

Ap?in*>- persiew-niger .lohnson, Md. Exp. Sta., Bull. 55, 1S9S, 

Aphia persic<E-)iigf^r Froggart, .Misccl. Pub. No. 7G0, Agrl. Oaz. N, S. W. 
1904. 

This louse occurs in a few orchards only in Fremont, Deltn and 
Mesa counties. Early in the spring it attacks the tender bmk i>f 
small limbs and sprouts and often becomes quite numerous l)cfniv any 
of the l)uds f>pen. We have searched in vain for males, 'sexual i*- 
males or eggs of this Imise. 

'This louse seems to me to fall readily into the genus Aphis. B >1"' 
have the very long clavate cornicles characteristic of Passorini's gcuu> 
corgur. .\ccording to Schoiiten and Kirkaldy i^iphfiroryne l)ecomo> 0 ^ 
iiym of Ilgad^tphis, Kirknlfiy. See Mem., Soc. Entom, Belgium, XI 1. 
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Adult Apterous Females -Plute 5, fig. 12. 

When fully mature these females appear deep shining blaek, but under a 
ind leus the margins of the abdomen, the thorax and the V)fisal portions of 
antennae are more or less yellowish or amber brviwn in eolor. The legs 
0 dusky yellow with distal ends of tibi® and tarsi black; cornicles black; 
iida dusky brown to blackish, hardly distinguishable; cornicles straight, em 
.•^ed slightly towards the base, and with distinct flajige at tip, The general 
■ipe of the body is very broad for the length, especially in the older indi- 
i (iuals. These females are not black until after the final molt. During the 
. . !uph stages they vary from very pale to rather dark yellowish brown. 

Kewly Born, Viviparous Females— Plate 5, fig. 13. 

W'lieii first hoi’ll the young lice are very pale, almost a lenioinyellow in 
(.r becoming darker as they grow; eye.s dark red; antcnuai, cornicles and 
p,. a little dusky. When ready to molt they measure about .70 inrii. Cor- 
ic. ii'S short, stout and with a wide flange; beak extending to a point half 
^v:!v between hind coxse and lip of abdomen. Lcngtli of antenna, .35 to ..50 
un.i : joints one and two, short, cylindrical, joint one 1 icing niuelt the rbieker, 
three about as long as one and two together; joint four short, but little 
li'.nmu- than tw'o, and with a sensorium at distal end; joint five a trifle longer 
Tli;m fdur, stout, and with^ cluster of sensoria at rlie distal end; jSint six is 
loivj spindle-shaped and is about equa] to tlu'ee ami four together; division 
lifiween three and four sometimes wanting. 

Xfter first molt the lice become darker, a good salmon color, and measure 
from 1 to 1.40 mm. in leiigtli; anteiime 7-jointO(l and about two-tbirds the 
Iririih of the body, distal half blackish, cornicles ecjualing tarsi in length, 
at base and wdth wide flange. 

Winged Viviparous Female— Platte 5, fig. 14; and Plate b. fig. i. 

(fi-neral color of body deep shining black: bases of femora, tillin', canda and 
iismilly the eighth abdominal segment in front of it, yellowish. Xo lateral 
uil,mr'les upon prothorax or abdomen, middle ocellus rather prominent, an- 
((‘lime upon .slight tubercles. I.ength of body about 1.75 ram.: antenna. 1.80 
mill.; cornicles, .23 mm.: the eornicles are a little stouter at base and have a 
moderate flange; length of wing. :l mm.; stigma yellowish: venation imrmal; 
jfiiiits of antenna about as follows: throe, .tfi nmi,: four, .31 mm.: five. .21 
mm.: six, .11 mm,; seven, .55 mm.; cauda very small, hardly longer than 
liroad at base; joints three and four of antenna strongly ruberciilate with 
imniy Kcnsoria, and joint 5 wifli 2 to G similar seiisoria (Plate G. fi.u. 7i. 

in next nnnibi'i’.) 

EXl’l.-'iX.ATlONS OF PL.VTES 

Piuii; 5: Figs. 1 to 8. Apatov pnmi; 1, stein-mollier, first insiar; 2. adult stein- 
tuoiher: 3, apterous viviparous female of the second generatinii: 1. young, 
first iiisiar, second generation: 5, winged viviparous female of serond genera- 
tion; c. imtia of third generation: 7, adult male: S. adult oviparous female. 

laniiicra—^ and KK aptei'ous and alate viviparous fetuale.s: 11, 
till* suiaii over-winter form. Aphis persini-niger — 12 and 14. adult aptero'i^ 
and iiliiie viviparous females; 1:1. young vivi[iarous tcmale. first iiibtai. le, 
sp, and eggs; 1G, C/irj^'opa eoc<ion. The enlargement in eacli case 
U];ni\f‘d beneath the figure. This plate is from Pull. 133, Colo. Dxp. Ma.. 
'p fbt'i>'i(e and Taylor, M. A. PalnuT, artist. 
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Plate 6: Antonme, tibiae and cornicles of Ai)his pond, 1 to G; Aphi.s . 

Hiac-uiffcr, 7; Mp;:us ccrasi, 8; Myzus persica:^ 9-17; Schizoneura r. 

18-19; egg shell of Aphis pomi, 20. Enlarged 80 diameters in each 
except the shell, which is enlarged 20 diameters. This plate is a modificai .u 
of Plate IV, Bull 133, Colo. Exp. Sta., by Gillette and Taylor, M. A. Palii, ;- 
artist. 


SAW FLY LARVAE IN APPLES 

By R. L. Webster, Amc.9, Iowa 

The saw fly, Taxonus nigrisoma Xort., sometimes called the ‘Mimk 
False-wonii.” has been reported several times as eating into apjiiis. 
Doctor Fletcher and Professor Lochhead have already noted this 
rather peculiar habit, so that it is by no means unkuoMn. TIiit'C 
years ago 1 found several saw liy larvae in Greening apples, which 
Jarvic turned out to be the above species. The apples were sliii»j)ej 
from New York state and were kept in the cellar at my home (hinuir 
the winter. The larvie were studied in the entomological lahnraUii v 
at the Pniversity of Illinois in March and April, 1905. 

, The burrow containing the larva extended about half the distainv 
from the skin to the core of the apple. From the exterior the Iimithu 
was characterized by a circular, brownish, discolored patch, in lltc 
center of which was the small hole made by the larva when einn iiiLr 
the apple. The burrow was considerably larger in diameter th;iii the 
larva itself, and the larva was |)ai‘tially <;urled up within. 'Snia- luifl 
pupated when they were found early in Marcli. 

On ^larch 7th several larv;e were placed in a lirceding ragv in rhf 
laboratory. Small holes were made in the apples, to serve as Ininnws. 
The larva*, however, would not remain in these holes, but pnpntcd. 
without forming a cocoon, on the damp sand of the breed iim ‘ag*. 
Larva* pupated on the 27th and 29th of ^larcli in the laboratory, and 
the adults emerged the 1st and 3d of April. The average length of 
tile pupal stage was 5,0 days. 

Chittenden and Titus have already given an excellent dcserliitioii 
of the larva in Bulletin 54 of tlie Bureau of Entomology, so that ii is 
unnecessary to give it here. 

About the same time Prof. K. S. G. Titus, then coTinect^l wills tlw 
Bureau of Entomology at Washington, reared this species in the ins.r- 
Kiry there, from an apple purchased by Mr. Couden in Washin’jton. 
The adults reared from the apple in Illinois were sent to Pndrssor 
Titus and w(U’e pronounced to be the same species, To.ronus 
Xort. 
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file uKtural food plants of this saw fly seem to be Kumex mid 
i ,lijgomm, and the usual place of pupation is in the stalks of those 
j ,uts. According to J. G. Jack, however, the larvic will even bore 
. 0 some substance such as partially dec^iyed wood to pupate. If 
. -h is the case, apples fallen to the ground, or even apples stored in 
y place in the vicinity of dock or Pohjgonum infested with this 
1 ; va. "would otfer an excellent situation for its hibernation. No 
,il)t the insect could easily be controlled, if it should happen to 
lu - niiie noxious, by getting rid of the natural food plants. 


NOTES ON MAPLE MITES 

By P. J. Parrott 

diir native Kriopliyidie have received very little aftentiou among 
vTiTomologists, so that comparatively little is known ol the spepies that 
m (he United States. Tlie stiidii's that have been made on this 
ui-cMip of mites have largely been eonflned to a few species attacking 
fruil and shade trees, and miieh of the literature dealing with them 
cHisists of mere i-ecords of the various species and their respect ivi 
Ikni phuits. In the recent catalog of Aeariiia of tho (hiited States, 
liv Xathaii Banks, twenty-seven species were list('d which were divided 
iimong the genera Eriophijcs, PhyllocoiAcs, Epitriuurus and ('fei- 
iJolAi. Dr. Alfred Nalepa in his excellent treatise on European Erio- 
phyiihe (Das Tierreieh, Lief 4. Eiaophyiche) has enumerated 22b 
>j)ccif‘s. distributed among nine genera. AVith the great diversity 
Ilf our flora there is evidently a large fleld for study on this family 
of mites ill this country. 

The [irobable variety and numbers of these interesting creatiire.s has 
recciilly l)een indicated to us in our invcstigatiims on the species 
tliriviiig on maples. In the studies on tlie mites existing on the foliage 
of the Silver Alaide, Jeer sarrhnriinni} L,, Sugar .Maple. Jeer sut- 
ihi/i'iiin Afarsh, Bed Alaple. Jed' nihruitt L.. B('ix Elder. Jeer negundo 
b.. iiiid tile Norway Maple, Jrur phiiauoidcs L., tiftecu species have 
linm rr(‘ognized. .Among these there were two old world species. 
f'liallnntjihs ggnnia.'^pis Xal. and the remarkable 0.t'ifph'unfe$ sena- 
Xal, collected from the Norway Alaple. whicli are recorded for the 
first time in this country. This is nearly twice the number of mites 
rci'iit'drd on maples abroad and the list of our native species will ufl- 
'Luhlt‘dly be furtber increased as studies are made on other varieties 
‘I auijiles. 

Lii' interest of our entomologists in the maple mites is largely eon- 
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fined to the two common and widely distributed species on the I] 
and Soft staples, which are generally known as the Fusiform iL „ 
Gall. Eno'phycs acericola Garman, and the Bladder Maple Gall, F 
phyes quadnpes Shinier. Both of these are typical Phyllocoptes. 
for the sake of stability of nomenclature should hereafter be refo i] 
to respectively as Phyllocoplcs aceris-cnimena Riley and Phylloro . 
quadripfs Shimer. 

Descriptions of the Hard and Soft Maple Gall Mites 

Pre vious descriptions of both these species are too meager to :is. 
tiiiguish them from associated mites. They may be reeognized it\ ;|i,. 
following more important characters : 

Phyllocoptes (iccris-crumena Riley. 

Body broadest at the posterior marf^in of the thoracic shield, with the 
ruen gently acuminate. The thoracic shield is liroad, with the lateral 
and the anterior margin gently rounded. It docs not project over the \,>H]y 
The dors'll setse are short and are situated near the posterior margin of 
shield. The legs are of medium size and the feathered hair has foiii' iay< 
The thoracic setco are all present. The first pair arc short and fine. The 
second pair are of medium length, while the third pair are rather stou: uiiri 
of mediiiin lengtii. 

The strite on dorsum of abdomen are coarse and number from Zo in 
while the striae on vontrum are much narrower, with fine punctuation in ho 
tween, and are about GO in iiiuiiber. The lateral and genital selae arc shun. 
The caudal setse are long and stout. The accessory setie are waiiiiiig. The 
first pair of ventral setse are long; tlie second pair of ventral seta? am -hnvi. 
while the third pair are very lung. The females measure about ITo mi' iniiv' 
in length and about 60 microns in width. 

Plntllocopte-'^ qiiadripe.^ Shimer. 

The anterior portion of the body is wide with (he abdomen rather al'ni|.iily 
acuminate. The mites vary in color from white, with pinkish reflect idii*;, lo :i 
salmon color for the adults and hiliernating forms. The thoraci<' sliiiOd is 
broad and is slightly wider than lon.g. The lateral angles arc gently loniMcd. 
The anterior margin is gently rounded and slightly projecting, but tln.s nui 
extend over head. The dorsal sctm are short and stout. They nic brniully 
separated and are situated on the posterior margin of the shield, jirnjfviinc 
over the first four stria? of the abdomen. The nistrum is large and is 
at the base. The sternum is slightly furcateil. The first paii' of ihcrai-ir 
Sfjtie are short; the sec(»nd [lair of tlioriicic set<P are of medium Iciigtli wliile 
the third jiair am long. The legs are of medium length and have ili<' 
spines. The feathered hair has four rays. The claw is a little^lonaci- than 
the feathered hair and is slightly kimldied. The spine on segnieni i lii<'C i> 
rather stout and reaches to the feathered hair. The epigyidnm is of lucilium 
^ize and bears on its lateral margins one pair of seta?, which are and 
fine. The epiandriuin is arched in shape. 

The abdomen has from 37 to 40 coarse stria? on dorsum and frcni b> 0? 
fine striae on ventrum. Tim first pair of ventral sette are long and stem, and 
reach to the base of the second pair of ventral set®. The siHomi oi 
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■ itral setae are small and fine. Tlie third pair of ventral set?? are long and 
The caudal setse are of medium length. The accessory setffi are not 
The females measure from 180 to 220 microns long, while ilie juales 
■rage about 170 microns in length. 

The Hibernation of the Mites 

\\iiny species of mites hibernate under the bud scales, but the loca- 
I ti of the winter quarters of these two species seems not to have been 
i I'l'inined. While occasionally a specimen may be found in hiding 
li <ler a bud scale, the buds generally harbor only a very fcuv. which 
....iO'csent but an exceedingly small fraction of the mites that have 
l,,.-n produeed for that season on the tree. Shinier (Tratis. Amer. 

Soc. H, 18b0, p. ;n9) suggested that it is probable that tliey 
P'i.s the winter, perhaps in the egg stage, on the ground around the 
pvr and in early spring ascend the trunk. Our observations on the 
Iph.riaiating habits of these mites (K quadripes and F. acrris-cru- 
show that they seek protc'ction just under the loose edges of 
i,;n-k. about the stubbed ends of broken twigs and limbs and about 
m'his of wounds caused by hail and other agencies. For the past 
two vears the beginning of the migration of these mites from the leaves 
tn hihernatiiig quarters occurred on -Inly 12 and 10 respectively. Oy 
l^adlv infested trees the mites have been seen assembled in such large 
lumihcrs on portions of the tree as to give a very distinct reddisli 
(iugt^ to the hark. The mites are only to he found in scattering num- 
hcis on the trunks of the trees near the ground. If it should become 
desirable to spray for these mites, protection could unquestionably be 
ohiained, by the thorough treatment of the trees with au efficient eon- 
Uird insecticide when the mites are migrating in their largest numbers 
on the l)arlv, or when they are established in their winter quarters. 


NOTES FROM CONNECTICUT 

By W. E. BiUTTox, AVa- HariK Coim. 

Tlu* fall canker worm, AJsoplida pomefnna Harris, has caused more 
tiiiiiiiine in various portions of the state than for several yeaiN, .\])ple 
{ti‘('iiiii*ds in the vicinity of Stamford, in ^ladison, and in Stoninglon. 
Five hoen* stripped and presented a brown appearance by the middle 
“f .lime, These orchards, of course, received no spraying or other 
treat inrnt to destroy the insect. Not only have the apple trees l>een 
'hoiiaLid, but many other kinds of shade and woodland tiees ha^e 
als.i !. Cl more or 'less injured by the canker worms, Elm trees au 
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New Haven were in some eases almost defoliated, and the larvae ’ i-,, 
observed feeding upon maple, chestnut and hickory. A hedg 
California privet was badly eaten, and oak trees at Stonington tv 
partially defoliated. At Old Saybrook the elms were eonsideral)];. 
jured last year, and the local village improvement society bamt 
large proportion of the trees, which are old and large ones, but h,. 
sticky bands were not placed upon the trees until after many dj’ \w 
egss had been laid, as it was supposed that the spring species, (/- 
crita veniata Peck, was responsible for the injury. Though i,ih 
species were present, the fall canker worm was far more abundatii uum 
the sprim; s[)ecies, and doubtless caused a like proportion of dfii.iiiirj' 
A resident of Stonington, noticing the brown appearance of ;i!; ap- 
ple orchard. inc|uircd if it was the work of the gypsy moth, wliirli 
in that vicinity, as he had seen the men Avorking to combat it. \ii- 
other remarked that we might better stop^the gypsy moth work .ind 
direct our efforts toward eoiitrolling the canker worm, as the kilter 
seemed* to be doing more damage. In this region last year a similar 
remark was made regarding the rose chafer. As a matter of fart, 
the uTpsy moth, which is known to he present in Connectiiait <inly ai 
Stonington, where it infests not more than oiu' square mile of ttM*t iiun , 
*has iM»t been snlffciently aluimlant there to defoliate trees so a> lo 
he notitMal hy the pcn[)le. Many know of its prestuicc simply hy lirar- 
ing of it and hv seeing the ton'c ol men at work. If its pi'esiMin- laid 
not Iteen discovered. howcAvr, or if no attempt had liecii iiiadf in 
control it. douhtle.ss hy this time it Wimld have become so ahiimlaoi as 
to attract attention. At present alamt ten men are at work. U.oihI 
trees have been l)anded and something over l.dOl) (caterpillars haw linn 
destroyed this s^msoii. in sjiitc of the extremely careful s^'ardi th) .-lig- 
mas.s(‘s last winter by both state and governnuait s(‘ou1s. soiim r.\‘ ilir 
ground being cov<na‘d several times, hvery effoi’t is beitm itiadc lo 
exterminate this colony, and though much scouting has been dmir in 
other parts of the state, (‘specially along the i)rineipal hi.ghways. im 
gvpsy moths ha\m })pen found (‘ls(*wher(\ 

The peach shaaMv. Pam philufs p<rsi(Hin Ma(‘(lilllvray. wlii'li 
so almndant in tlie orchanls of Barto's Brotluo's. Vahsvilie. last yt'jir. 
Avas greatly reduced in numliers hy spraying witli lead a^^cliab■. 
(»wners sprayed betwa'cn d.COO and b.OnO i)eaeh trees d\ii’in<4dhi‘ last nf 
June and th(‘ first wmAi in July, using from two to llire(‘ pounds ol llit. 
|M>isoii to fifty gallons of water. Au e.xamiiiatinn of the sprayed 
June 2o sbnw(‘d practically no damage by the insect this year, 'ii 
Jill occasional leaf being eaten. In an unsprayed !)nr1inn ol di. oi 
ehard some distanc(‘ removed, the larva* wi*re inueh more ahum ant 
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:ir;l some of the trees were from one fourth to one half defoliatetl. Xo 
, 1 -ayiiig has been done this year, but the owners are ready to be"in 
kenever the oceasion seems to warrant the outlay. The larva* ob- 
vved were mostly on the shoots in the center of the tree, and liere 

leaves were badly eaten when those at the ends of tlu' branches 
, ,.re untouched. Several other orchards in New Ihuarn Comity have 
. examined for the sawfiy and though traces of it have been found 
, .jirly everywhere, in no ease has it been so abundant as it was last 
v ,.;ir in the Barnes orchard, and I doubt if any spraying will he done 
i., rheck it this year. 

1 will here mention a point of considerable interest regarding this 
v,»H-ie.s. Doctor MacGillivray described the insect as a new species, 
tmi from the manner in which d appeared suddenly as a pesl. some of 
ih f(dt that it might have been introduced. During April Mr. A. 
Rdliwer of Boulder. Col., wrote me for specimens, stating that he 
was spei'ialixing on the sawhies. Specimens of both sexes \^'ere sent. 

tliese ho aoknowledgod April 2Sth. and liis letter contained the 
billowing paragraph : 

“■[i! a eolleclion of sawdics which 1 am naming for the Cnivei'sity 
(if NVbraska. I find two s{)oeiinejis of /b ijcrsicum, taken dune. 11)01. 
iiT West Point. Nebraska, This is rather siu'pi'isiug 1 It .seems to heai' 
liiil llio idea that this pest is a native one." 

If I he peach snwHy is a native species and oeeurs in Connectieiit and 
NVbraska. we should exf)rrt to find it in other states, and collectors 
stimdd b(> on the watch for it. After many ohservaiions Imve been 
iiiatie we shall be better qualified to pass judgment regarding its 
(•riiiiii as a pest in this counlry. The distrii)utiiin of this insect is 
ccvtaiuly an interesting siihjeet. 


FACTORS CONTROLLING PARASITISM WITH SPECIAL 
REFERENCE TO THE COTTON BOLL WEEVIL 

By \V, Dwanir PmRrr. liKreau nf Enftnunlnyt^, l\ s. uj AtirU ultitre 

b is wTdl undcrsto^id that the relationships of ])arasites and hosts 
an* M) intimate, and s * delicately ludanred. that any factor which 
^nuliti^■^ ill iiny manm'r I’a* welfart* of thther spivit's. at the same time 
rcacu (111 the other siKwii'" Doimiapiently. in tin' ease of economic 
<'i'th''ation of parasite conM’ol, the worker eannot ailord to overlook 
ail) iiv[„vt in the status or biology of either host or ]>ariisi{e. or of 
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any other insect, the biology of which may come in contact with ? 
of either species, directly or indirectly. 

A recent excellent review of the economic application of entomoi' ^ 
gous insects, by Marchat^ contains remarks upon eight factors wi •}, 
may influence or control the amount of parasitism by a given sp> 
upon a given host. Tn studying this paper rather carefully I fn |,| 
that sevci’al factors which are important in the boll weevil pro]* in 
were not considered. With tliis in view the following notes, m, p- 
011 w’oovil parasites, have been compiled. Twenty-four factors ve 
here been selected as distinct and of sufficient importance for 
vidual mention. These factors are grouped in three divisions. T!l^. 
following were suggested by ^larchal: relative fecundity, h .ii.f. 
para.sites. co-parasites, other plant-feeding insects, birds and 'sher 
vertebrate enemies of insects, climate, rapidiW in sequence of geiu j‘;i_ 
tions, and retardation of development. Prof. C. W. WoodworUi iK-r- 
sonally suggested the discussion of premature death, fungus 
and duplicated mortality. All of the factors have probably Ti r< ivcd 
more or less individual montioiL but the grouping in this paper and 
the illustrations are original. 

L Biological Factors Involving Only Host and Parasite 

1 . Eclatii'c femudifu of host and panaslic. In attempting in util- 
ize parasites or other entomoiihagous insects, the investigator >,li([uld 
always give the advantage of his efforts to the species siirpassiiej. nr 
most nearly approaching the fecundity of the host. For it is wry 
evident that the species having the greatest numher of nffspi inn. all 
other factors being equal, has the advantage. 

The relative fecundity is so important that it requires si^ecial aitni- 
tion before an extensive eeoiHimie fip[dination is attempted. Nnl imly 
the total number of eggs laid by each species, but also the of 
oviposition should be aseertained if possible. Many species ;in‘ ulilr 
to protract eonsiderably thi^ oviposition period, and thus a liosi might 
easily gain the advantage over a one-generation parasite. It is not 
sufficient to ascertain these points for only a portion of the M-.ir. be- 
cause of the varying length of the oviposition period and ' Vtn of 
fecundity, due to elimatic influences, This may best Ih* illusiriited 
liy r<*fereni'<‘ to tin- studirs nf Hunter and Hoeker’ on the 

a i“The utiliy.alion of auxiliary eiUoinophsiKous insoots in the stiam'L'lr .iLriiii!*!- 
insfH'ts injiirioiis to aKricnlliire.” by I>r. Paul Ann. Nat. Aur. iru.. 

3d ser.. vol. VI, part II. Paris, jr>(>7. pp. translated, Popoh.: 

Monthly. April. May. IIMIS. pp, .^■>2 370, 40r>-410, 

‘Pureau of Kiitomology. P.nllctin 72. 
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.trgaropus annulahis Say, in which the oviposition period is shown 
range from eight days in summer to forty-two days in. winter. 

). Helative rapidikj of development. A host which passes through 
developmental period more rapidly than* any of its parasites has 
. greatest chance for safety, and convei*sely, the parasite with the 
I st rapid development must be considered first in a scheme of para- 
. . utilization. The development of the boll weevil may be best 
istrated l)y a curve which shows 38 days from oviposition in April 
necessary before maturity, ]3 days in July, and 30 clays in October. 

'l'= -• development of Bracon melUtor Say beginning in June takes 
al.niit 25 days, in July and August 10-18 days, in late October 175 
dii'.s. A similar curve may be plotted for each of the five other 
irijxirtant species. 

Among one-generation weevils, TAxus mnmdus Say may be con- 
tr;isfed with Desmoris scapaXis Lee. The former completes its devel- 
opmrnt ill the fall and hibernates as an adult, but its principal para- 
si Ir, CAifpiomorpha mgatoi' Say seldom matures until the following 
spihig. The Desmoris takes aliout ten months to develop, and yet 
it parasitized by Bracon }nc}h1(n\ which develii])s in mid-summer in 
lo days, and is hence capable of breeding several generations at the 
expmise of the more retarded individnals of the Desmoris. * 

3. HeJofive rapidity in sequence of yenerafions. An instance of 
givatia' rapidity in sequence of generations in parasite than in host 
has just l)e<‘n cited. In tlie ease of the boll weevil and most of its 
])arasites a rapid sequence of generations takes place, but at prac- 
iKailly tile same rate. There is a notable exception in the cases of 
till’ I we species of Pediciiloides, which attack the weevil. These spe- 
cies 10 prod lice at the rate <if a new generation every four days. If 
(itlicr fai'tors did not interfere, the mites could become very efficient 
ciicitiirs of the boll weevil. 

4. li'f fardation of derdopmi nf. It is very common among insects 
for Millie individuals to develop more slowly than others of the same 
age, The!*e are many eaiises for this phenomenon, among which may 
be cliissrd the eharacter of tlie food supply. Tlie boll weevil breeds 
botli in squares and bolls, liut the development in the latter is much 
mon- retarded than in the former. If a eold spell finds immature 
stagis nfjln^ l)oll weevil in dry iiolls. tlie (levelo]>ment may he retarded 
laxl poihinged until Mie LiUowing spring, but if the individuals are 
ill .s(|i!:trcs fit tins time, tliey will more than likely mature under the 
Ileal n!‘ til,, sunsfiine in tiie succeeding warm spell and hibernate as 
<n(]iili> 

^le ;i the parasite species has a short period of activity, this char- 
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acteristic would tend to increase the chances of the host species. 
phenomenon of retarded development is often observed also in p^j 
site species. Entomologists may take advantage of this factor by 
frigeration of immature parasites until they are needed for work. 

5. Possible jMrasites per host. A host may support one or ni:, 
parasite individuals at a time. When a parasite places a single < .• 
ill a vev\; young host and that egg subdivides as the host grows, sus 
times forming a sufficient number of parasites to entirely const, ; 
the host, the case is designated as polyembiyoiiy. This propei‘t\ ,s 
suspected as occurring in Tetrastichus on Orthoris crotcliii Lee.. 
in several species of Horismenus which attack bruchids and Tnxus. 

The boll weevil is seldom capable of furnishing food for more thiin 
one parasite, although sometimes two are bred. On the other lniii,] 
none of the boll weevil parasites are able to recognize the exist nur 
of another parasite egg or larva upon a prospective host. In tii-Ms 
Avhere the percentage of parasitism has reached a very high point, 
such evidences of duplication are very numerous. In one iiistjiniv 
thirteen eggs of a single sjiecies were found on one larva. altliou-;rli 
only one eonld ])ossil)]y mature, cannibalism settling the fate of the 
rest. 

• A very striking example is presented by Pediculoides. If a siiide 
mite finds a weevil larva, two generations of its offspring can be hivd 
on tlie original host; in the ease of wasp larvay even more generaiinns 
may be reared. 

G, Proportion of .so/v.v. In computing tlie possible gains of parnsitt' 
over host, a very imi)ortant (‘onsideration is the proportion of sr\.s 
in the two spoeit's. The im)st striking jthenomenon in sexiuil rcdatmu- 
ships is of course parthenogenesis, which is stijiposed to occiii* with 
many parasite speeie.s. and among hosts is most prominent in tie- 
a phids. 

In Pediculoides males and females born ovoviviparously flu- 
same parent, mate ii[)on tlie body of the parent, after whicli the males 
die. 

Large series of (-xaminations in the l)oll wtu-vil probbmi have shown 
the following jan-eentages of males: the li(>st, A nihonotiius (jnuniis. has 
58 per cent of males. Braeon no U if or Say 59 ])er cent. Pafohirrjiii 
liuntrri Cwfd. 22.8 per cent. Peramhyrohius cydnietps Ashm. -tu 
))i'r e< nt, Enryfinna iyhnlfr\nof\s Ashm., 35.4 per cent. 
nierns nnthoH<*mi Cwf<l. 15.3 pm* cent. The last nanu'd spe<■ie^ has 
shown* the most remarkable gains. 

7. (*on(}iiiini of /oAs*/. Wlimi tin* parasite s]>eci('s n^piires a n rlam 
stage of the host for attack, its activity is sharply limited. 
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; tion is greatest iii egg parasites, especially \ehea the eggs are laid 
. arately, less so when they are in clusters. Parasites \vhieli attack 
, ,Its are not as a rule very numerous, although oeeasionally recorded. 

'j hynienopterous parasites of the boll ^eeevil will attack either 
], ,a or pupa, although Bracou mdlitor generally attacks the younger 
]., vie. By this habit, this species frequently loses some of its value 
p, High accidental secondary parasitism by other species, 

.. OissemiKatioH. A migratory host .species may frequently remove 
If many miles from its hereditary enemies by rising in tlighl. 
yh< boll weevils disperse in all directions in the fall of each year. 
|„,s!ig capable of moving fifty to a hundred or more miles. It is not 
p]-,bable that the parasites can do this, because at present they an^ 
Idii.wii to be more or less limited in their distribution. Some of these 
pai asites certainly can not keep up with suc-h a spread. On the other 
a migratory host may carry \U parasites, as Tofoptera ffra- 
yiiinun Bond, spreads its parasite Lysiphlebns iyUici Ashm.^ 

M Aflftpialion to new climates. In the event of a distiersion by 
oiihtM' host or [larasite. or of an accidental or inteiitiuiial introduction 
of oil her species, it is of course necessary to understand the ability 
of i)u‘ spoeies to accommodate itself to the new conditions of weather 
im\ j)(‘rlia[)S even of food. Althongli it is a very adaptable species’ 
the hull weevil freituently loses a good part of the territory gained 
l;v ihi^ last dispersion of the year. 

10. Adapfahilitp to ehanyed food supphf. When the food-plant of 
fi fiii(‘-[ilant species, or the host of a mu^-host jiarasite. is cheeked by 
liny niivticy. a corresponding check is immediately placed upon that 
iiisci'1 also, Thmadore. wlieii either the host or t>arasite is thus re- 
st rnTcd and the otlnu- is ca[)able of adjusting itself to other food- 
siqiply. a decided advantage exists in favor of the adjustable species. 
The lidll weevil is absolutely confned to one species of host-plant, hiit 
ils parasites without (‘xeeption are able to jiropagate on several other 
sttei-ics (if weiwils. T Imve previously called attention to a sudden 
adaplalion of (b nnnhjp ot)ius ( UsJnnani (’wfd.. to the boll weevil, 
t'traiisc (»r tlie ah.seium of its original host ; of Abov/fo/ni itilndcrmafis 
Asliiii.. because of tlie eutting of weeds containing its host; and to 
tile raiiiil ada[itation of Mli rodontoments authniiomi (Avfd.. wliieh in 
tivn \rai‘sjias become tlu' predominant boll weevil pai'asite in certain 
p'lft Kills (if ci'ntral Texas,* 

p. spring Kraiii-aphis. or so-callod “green bug.” 

k 8. |) Hnreau of Ent.. Circular 93, j), ir>. 

'liu' l■•olK)!nic bearing' of rt'cent stinlics of (he parasiti's of tlie cotton boll 
^wvii lour, E(>on. Eiit., Vol. 1, pp. 117-122, 
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11. Aestivation and hihermtion. The varying conditions of f( 
supply or species habit, which render a resting period imperati 
bring about a factor of extreme variation. With the boll weevil \ 
entrance into hibernation in a given locality may extend over t 
months in the fall, and the emergence frequently lasts from March , 
July. Even though a parasite species should carry off all of t 
developing weevil offspring of the earliest weevils, there would si ! 
be many more weevils in hibernation, to continue the species. 

12. Endo- and edo-parasitism. Although a minor factor, still i;,; 
location of attack by a parasite must be taken into considerati.Mi 
Zygoharis xanthoxyJi Pierce breeds in the berries of Xanthoxyh'!,! 
clavaJiercidis, and pupates in the ground. It is parasitized internnily 
by Sigalphvs zygobaridis Cwfd., which does not kill it until i,jc 
earthen pupal cell is formed. Thus the host prepares a safe retiv:ij 
for its parasite. The weevil is also parasitized externally by (Jaloln, - 
CUS hnnleyi Cwfd., which kills the host larva while it is still in the 
berry. This instance will suggest how this factor may be importaiu. 

13. Prematare death. In considering the numerical ratio between 
two species, there should lie prepared data to show the percentagi/ fif 

each species which die before fulfilling their sexual functions. 

« 

IL Other Biological Factors 

1. Insedivorous rertehraies. Insects have many enemies anioiiij 
the vertebrates, such as hatrachians, reptiles, birds, and mammals, 
which show very little discrimination between hosts and ])arasiii‘< 
Parasitized insects, lieing uneasy or frantic in their movements, arc 
more open to attack by birds than healthy individuals, 

2. Othey plant feeding insect.^. The existenee of other plant-fccj 
ors on the same ho.st plant is an element which has a direct heariim- 
u[>oM the status of the given insect. For example the cotton siiuarcs 
and bolls are bored by the boll- weevil, the boll worm, several sfiuaiv 
borei's. such as Calycopis and I raiiotcs, and even ])y the leaf woiiu. 
The activity of any of these Lepidoptera in squares necessarily cuis 
down tlu‘ fond supply of the boll weevil. When the leaf worms d-Io 
liate the cotton, they stop its growth, eliminate the weevil’s Ihod 
supply, and remove the shelter from the sun, with the result iliat 
the survivors must disperse. An extended region of defolifdion m;o 
cause the starvation of multitudes of flying weevils in sear'-!) 
f»esh fields. Finally, the limiting of the food supply and tlm 
spring of the wr>evils limits the parasites, while the work of Hk 
made possible by defoliation forestalls them, and tlie disfiersioii N.io'' 
them still less of a chance for great multiplication. Other e.xcmpks 
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I' this class niay be given. Anthonomus squamoRus Lee, breeds in 
!i(* heads of Grindelia squarrosa, which heads are frequently entirely 
;ddled by a large noctuid caterpillar, Lygmnthoeda mortua Grotc, 

I the expense of the developing weevil. This same noetnid consumes 
larva? of Desmoris scapalis Lee. in the heads of Sidcravthus 
■ihig^^iosus, after the same manner. Taxus muscuhis Say breeds in 
lem trails of Polygonum pennsylvankum, but is frequently in the 
;,ath of a stem mining pyralid, which invariably consumes the weevil 
■iMU'e or its parasites. Any such interference with the host insect, of 
iourse, affects the welfare of its parasite species. 

Predatory insects. AVith certain striking excei)tions predatory 
HI sects do not show much discrimination between insects w’hich might 
!'„‘Come their prey. The most valuable of all predators are probably 
the ants. In fact in the boll weevil problem they rank very high as 
;ui element of control. Ants carry away e^'ery vestige of insect mat- 
from the cell. They may devour larvae killed by heat or para- 
sites. There is a question therefore as to the mortality to be accred- 
ited (o them, since some portion might liave lieeii accomplished by 
licat or by parasites, The problem of utilizing ants is as complicated 
as that of utilizing true parasites, because of the social economy of 
these insects. 

4. llyperparadtes. The existence of hyperparasites is always very 
provoking when the question of controlling an injurious insect is to 
l)f‘ solved. Before utilizing the primary parasites the worker must 
attempt to eliminate tlie secondary parasites. The entire effective- 
ness of a given parasite may’’ be destroyed by its liypcrparasites, and 
again these may be almost comphdely checked by tertiary parasites, 
aii<l they by’ quaternary’ species. Still more provoking are the many 
eases of species wdiich act according to conditions as primary and 
secondary, also even tertiary, or as secondary, tertiary, and quater- 
nary. as shown by Howard. Fisko, Silvestri and others. Accidental 
Secondary parasitism, or that phase wdiich is rendered so by the pri- 
(aaty of mmtlier individual, occurs in the habits of ('erambyeobius. 
Kmytoina. and Mierodontomerus on the boll weevil. Frequently the 
eggs of three species arc found on a single weevil larva. Thus it 
may he seen how’ tlic several co-parasites of an insect, although all 
wni ldiig 4o the same end may frequently work at cross purposes, by 
each destroying some of the others. 

•A ('o~hos/s. Tfic subject of codmsts has I'cccived little attentipu 
in ili( past, AA)t only’ do pbyt<iphagoii.s insects frequently have many 
Imsi phint.s. but it is also common for parasites to attack numerous 
diWci;. lelatcd species, or insc(ds with similar babils. Tn C(>nsidcring 
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the inter-relationships between a given host and a given parasitf‘. 
must be remembered that this relationship is intimately eonueei 
with the status of all the host-insects or host-plants of the given h. 
and with all the co-hosts of the given parasite, and all of the h: 
plants or host-insects of these co-hosts. Thus in the boll weevil pjv 
leiii the weevil has only one food plant to be considered, but it ] . 
twenty-three primary parasites, three of which are sometimes accid; . 
tally supernumerary; also seven predators, which attack the boll w 
vil or its parasites. Two parasites are known to attack these pre ,;- 
tors. Forty-one ^veevils are known to serve as co-hosts of the priin. ; \ 
parasites, some of them harboring three or four species. Twenty-n;,e 
parasites, unknown to the boll weevil, attack these co-host woev;is, 
Ninety species of plants are known to serve as hosts to the forty-niu* 
oo-host weevils. The relationships do not stop here, for we kt;^i\v 
other weevil liosts of the eo-parasites of the co-hosts, and also other 
parasites to these weevils, and finally liyperparasites on some of rin se 
parasites.' 

6. Fungous and hacicriaJ diseases. Although very little is kmnvn 
of the diseases of insects, the fact remains that many are carried ofT 
by this factor. 

III. General Factors of Control 


1. (limafe. Above all other factors and holding a definito rrlfitinu- 
ship to each, stands climate. As an agency of mortality it disjthiys 
its powers in niany diffei'ent manners, Fr’Jists. rains, drongiits. ^loi- 
shine, shade, fioods, storms and winds may he fatal, under tie' proin'i’ 
conditions. That these factors do not influenee difi‘(*r(‘n( s]n“ci<s in 
the same manner i.s w(dl known. The l)oll wt'ovil is easily killed hv 
the direct rays of tlie sun falling upon it. nr upon the sfjnarc emiTiiin- 
ing it. when the air tem|)iM’atur(' is in tlie ninetl('s. Tile ]>a]‘asitt‘s aii* 
not so easily afi’eeted. A frost in November, ItHlT, killed tii’lv live 
per cent of the weevil stages, but hail no apfiartmf effect Ujion the 
parasite stages present. The ridative finmndity, length of ovipnsilinii 
period. ra]>idity of develojuiient. rapiility in se((ueuc(‘ of general inns, 
proportion of se\es. dissemination, and aestivation or hihernatinn af'c 
directly contridled by climatic conditions, and more or less arhitran' 
formula* may in* worked out after iimeh study to ret>r(‘sent each ivhi- 
tionshi|). At the same timi* (*very plant ami animal spi*eies involviil in 
the given problem is directly controlled by the same eonditimis 
?. Flunf eoudifiovs. The condition of tlie liost-plaiit imi.v vny 
greatly influenee the given t)rold<*ni. For instam-e. it freijuenllv hnii- 
fieris that the cotton plant fails to form a complete ai)s(*iss layd' hf 
iieath an injured sipiare r r l)ol!. and this iiijiinal part therefoiv i*- al- 
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; eel to dry and hang. Here the heat is not so groat, and the ants 
. less likely to find the weevil stage within, but tlie sun-loving Hy- 

uoptera choose this situation for their attack, in preference to fal- 
j. scjuares. Gertain varieties of cotton mature very eai’lv, and lienee 
,1 ee the weevils out sooner. Some varieties have less extensive foli- 
than others and hence permit greater mortality from the sun's 
j,. s. Under some conditions proliferation also destroys the immature 
si, ucs by Clashing. Examples of these kinds abound thrmighout our 
lir ratiire. The protection afforded insects by the plant is often a 
yji at protection against many factors, c. {/., the protection of cotton 
compared with squares. The thickness of the carpels and the 
mass of the fiber in the bolls afford considerably more protection 
(i.otjMst cold than the squares. 

:i. Cultural conditions. Insect control is freiiuently effected by 
incjiHs of certain cultural or field practices. lu the boll \v(>evil prob- 
lem it is possible to make parasite control supplement this cultural 
eoairol as has been shown in my pa])er. preA iously quoted. Our idea 
is tc kill all of the boll weevils that can be killed, ami lo do tins we 
must add every factor, wliich can do even a little bit. The parasit(>s 
cni] take a given per caml uhich can not be touched hv any given cul- 
tural method and furthermore are facilitated in part of their werk* 
Iw (leHjjitc cultural practice. 

4. Food supply. Ill a general way the amount ami nature of the 
food supply of an insect detenriiiies its size, its fecundity, its ability 
te willistand (dimat i(‘ conditions, the rapidity of development, and its 
!i:(!ccim‘nts. The food su])])ly is in turn contndhHl by climate. 

-V Ihtidii ahd nojrtallty. It goes without demonstration that, with so 
many factoi's of mortality possible in tin* case of a given insect, there 
will lie mor(‘ or less duplication. Ants carry off' the (widenoe of mor- 
lalily by Ijtith heat, fungus and ]uirasit(>s. Parasites attack and lireed 
npiii liosts alrmidy kilh'd. and u])on those wliich wmild have been 
killed by ottn*r factors. Heat kills stages which would have been 
ntlieru'ise killed, and in fact kills th(*se other agencies also. Xever- 
tln'le.ss it must he considered that, whether a parasite was mvded or 
lint in order to kill a given stage, having d<me s(( it is capable of ]u'o- 
diiriiig offs])ring which may In* of din*ct and positive value. 
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THE CITRUS WHITEFLY OF FLORIDA CONSISTS p 
TWO SPECIES 

By Dr. E. W. Besges, GainesviUe, Fla. 

That the citrus whitefly ol Florida represents two distinct v i. 
defined species is a fact well authenticated by careful observations i x 
extending over some months. Each species has been found by ii if 
in several localities of the state, but both species may occur in 
same locality and live on the same tree. The presence of a deli u. 
net, consisting of hexagonal meshes, covering the eggs of whitel] .n 
certain localities, while the eggs from other localities' were perb - iiv 
smooth and glossy, is the character which first directed the wrin r‘s 
attention to the subject. Careful comparisons of the larvte of ili,. 
first stage revealed the fact that the larva hatched from the reticnl^mfi 
egg develops a waxy border between the marginal spines aliom 
broad as the length of the shorter spines ; whereas the larva ]iair)!r<l 
from the smooth egg develops no such border. Differences in ilu* 
number of marginal spines of the first stage laivae of the two sjn-rii-i 
have also been noted, together with differences in the size of these 
fame. AVell-marked differences Itetween the larvte of the fourtli si ace 
and also between the pupw have been reeognized. One or two chai.n-- 
ters for distinguishing the adults also appear to he cstablislied. 

The species with the smooth eggs is no doubt the one describnl in 
1893 by Riley and Howard in ‘'Insect Life’’ as Alei/rodes cifei. Tlia 
species with the reticulated egg appears to be undescribed. It is 
neither AU ijrodes (luraniii Maskell, A. marUilti Quaintanci\ iku- .1. 
spinifera Qnaiiitanee, living on citrus in the Northwestern lliinnlayns. 
Japan, and Java, respeetivedy ; nor is it J. howardii Quaiutaiin*. fr«iin 
Cuba; tior any other Aleyrodes living on citrus, so far as the wiihn' 
has been alile to detennine. It is therefore probably a mov sjt.vips. 
unless it is some hitherto little known species described as (n'l nnhic 
on other plants than citrus. 

That the undeserihod s[)ocies in question also exists in Tiiaiisiaiia h 
evident from Profe.ssor IT. A. Morgan N figure of the retienlatfil 
but Professor Morgan was evidently not aware of the existem i' nf twD 
types of eggs, representing two species seriously affecting (ytnis. tic 
givt's tin* name Ah i/rud^ s iitrifaiii (Itiley. MS.)” Id tin* 
oJ)Herved' l)y him in Inuiisiana. The manuseript here refto-ivd !'» is 
evidently the one later published in ‘‘Insect Life,” the naitii' "i the 
insect having in the meantime been ehanged to Aleyrodes ofrr 

‘Special Bulletin the (Aiuisiana State Experiment Station, ISirV 
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The writer plans to prepare a careful description of this new species 
, publication in some entomological paper. The foregoii,.. state 
„ts are essentially abstracts from a paper presented bv the” writer 

Tore the Florida State Horticultural Society at Gainesville on Mav 
iana ^ * 


A FLEA-BEETLE ATTACKING HOPS IN BRITISH 
COLUMBIA 

By H. J. Quayle, Whittier, Cdl. 

\ Hea-bcetle {1 sylliodes punciuldta Melsh), whieli occurs widely 
ox, r the northern part of the United States, but hitherto has not lieen 
,l,jt;irently, a very important pest of cultivated crops, has been seri- 
ously injuring hops in British Columliia during the past year or two 
Till' loss this year in the Chilliwack and Agassiz Valleys is estimated 
at itltcut 80% of the crop. 

During a brief visit to the territory iu July it was the writer's 
ehici' mission to find the younger stages of the insect, and the eggs. 
lai \a‘ and pupae were consequently taken at a depth of from Hirer to 
six inelies from the surface^ of the ground. The larvie feed, appar- 
ent ly. on the roots of the hop as well as other plants growing in the 
yard But they are not restricted to the growth in hop yards, as may 
he lul’errod from finding the beetles widely separated from any hop 
viias. The adult beetle was found to feed upon tlie nettle, potato, 
imuigvl beet, turnip, dock, lanili’s quarter, pigweed and red and white 
clowr. as well as upon the foliage of the hop. There are two points 
that, militate against an effective remedy. First, the continual emerg- 
eiicm nf the beetle, making a eontact spray or mechanical means If 
(viptmv. such as jarring, of hut temporary value: ami second, the 
nipid erowth of the hop vinos, making fiUMpient repetitions of a poison 
spray iicCi^ssary. 

Mr. Thomas Cunningham, the ])rovineial fruit inspector, and ^h\ 
Cliiirlrs Bayes, of the Oregon Station, are at work upm this insect. 
m\\vr may expect in the near future, a more ooinplete kmnvledge of 
Its lifr liistory and the remedies availalile for its control. 



JOURNAL OF ECONOMIC ENTOMOLOGY 


[V. 1 


32 (> 


THE EGGS OF EMPOASCA MALI LE B. 

By R. L. Webster, Ames, Iowa 

Last year, while ooiiiieeted with the Minnesota Experiment St.iL 
and doiri<^ some work with the apple leaf-hopper, Empoasca mali L, ; 

I succeeded in findin;? a number of new facts reg’arding the lih^ ,, 
tory of that species. During the present year, 1908, I have had s. 
opportunity to study the same insect at the Towa station, and am ; '.p 
to offer some additional data concerning the egg stage of this li ij-. 
hopper. The results of last year’s work were given in a i>\- 

Prof. V. L. Washburn at the Chicago meeting of the Assoeiatimi nj 
Kconemic Entomologists, and were published in the April, 1908, iiinu. 
her of the Journal of Economic Entomology. 

It is clear that the winter eggs, aiul those of the rest of the year. ;iiv 
deposited in different parts of the tree. On young apple niii>-‘r\ 
stock the eggs fm* the winter are deposited in the bark on the liiwci- 
portion of the trees, below the first branches, and form tiny porlo ts 
or blisters on the hark. These egg blisters I found at Albert Le;i. 
fAIinuesota, May 20. 1907, on three-year-old apple stock at the Wtdo,- 
nursery. A young nymph was caught in tlie act of emerging fiotn 
one of these egg blisters, so there is no doubt of their identity. 
year I have found similar egg blisters on apple stock shipped to Anies 
from Shenandoah. Iowa. 

Ill Alinne.sota last year Mr. (Jeorge (j. Aiiislee found similai- r-u 
pockets on an i\\)[)\v tia^e which at that time were snp[)ostMl to l)e limsr 
of Empffasia mafi These were much larger than the mu's fmimi Ky 
myself at Albert Lea, and 1 now think that tlnw were the eggs of 
Membracid which had oviposited iu tiie bark of the a{)|>le tree, I'lii* 
egg [)ocket found and des(’rib(‘d l)y Mr. Aiiislee measured abmii 1 iniii. 
by 2 imn,, much too large for a nym(JL which is only .8 mm. long ai 
the first stage. Those egg poekets found by myself, which 1 know 
certainly to be those of Empodsca ynab, measured .4 mm. by .75 nmi.. 
approximately. 

Mr. Ainslee found last year in Sei)lemi)er egg slits in the petioles 
of a[jple leaves wliieli he thought to be those of Empoasca male This 
observation I have l)een able to corroborate during the past smiimrr. 
()n July JTth, in the in sect ary, I I'otie^Ml sevei'al young Empoasra ot 
tile first nymphal stage dead t>n llie petiole of an afiple leaf, which luia 
been immersed iti water for several days. On looking closely owr 
the petiole T found tiny slits in tlii‘ etiidmanis near each one ct tin* 
‘lead hoppers. The>e Were .ti mm, in length and were a long oai in 
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iitliue. The long axis of the slit was parallel to that of the petiole, 
'vidently the young hoppers had emerged from the egg, but were 
.'(Avned in the water as soon as they liad gotten out. Later, on July 
i. under similar conditions, I found a dead nymph of the first stage 
liich was only half way out from the egg slit in the petiole, thus 
;iking certain that the true egg slits had been found. These egg 
i:(s were found in the green twigs, petioles and lower portion of the 
:d rib of apple leaves. 

Dr. Forbes mentions what he supposed to be the summer eggs of 
ID* apple leaf-hopper in slight swellings in the petioles of the leaves.’ 
1: is probable that the egg slits found by .Mr, Ainslie and myself ai'c 
]]-,■ same as those referred to !)y Or. Forbes. 


annual meeting of the association of ECO- 
NOMIC ENTOMOLOGISTS 

The Twenty First Animal Meeting of the Association of Kconomic 
Kiitiiniologists will be held in Baltimon*. Maryland. Ooeemlior 2S and 
:]!). LHI8. A further announcement giving detailed informatien con- 
rei'iinig tiic place of meeting and hotel aeeomuiodatinns. raib'oad rates, 
will lie forwarded to nil niemliers nla)ut the first of November. 

As it is desired to piibli.sh the program of the meeting in the next 
issur of the Journal, and as a copy is also desinal for ]nihlication in 
tile (il'lieial program nf tlie American Association for the Advancement 
(it S(‘teMe(‘. it will he neeessai'y for meinbeis desiring to present papers 
t(i forward the titles so (hat tiny can he in the hands of the Secretary 
XoVf'iitlter 15, 

111 ai'cnidanee with a re.soliition passed at last meeting appliea- 
tint) blanks for memhoi’ship have been ])rinted and will he furnished on 
request. 

l»allittiore furnishes exeidlent facilities for holding a convention, 
and it is hoj>ed that all meinhers will make a sjus-ial I'ffort to be ]ires- 
rill at this the Twenty First Annual Meeting of the Association. 

S. A. Fohuks, Prositlent. 

VrUatni. lil 

A, F. IU rckss. SecretaiT. 

Wnshiiniion, D. C. 

■Tu.'in.v-tirst Kep. State Fail. Illinois. laOO, p. 78. 
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ANNUAL MEETING OF THE ENTOMOLOGICAL SOCIEV / 
OF ONTARIO 

The Forty Fifth Annual fleeting of this society will be held at 
Agricultural College. Guelph, on the 5th and Gth of November mir j' 
the pr<'sidoney of Dr. James Fletcher of Ottawa. The first ses-. ) 
will be held on Thursday afternoon and the meeting will eonti! 
during that evening and the whole of the following day. Oil Tin 
day evening a popular address will be given by Dr. Pelt, State E. 
mologist of New York, and short addresses will also be given by Pi , 
dent Creelinan of the College and Mr. C. C. James, Deputy Mini .:.|- 
of Agriculture for Ontario. At the marning and afternoon meeii; 
papers will be read by various members of the society on a vars iv 
of topics, both economic and scientific. Visitors from a distance will 
be very heartily welcomed, and any papers they wish to bring fnr'.nini 
will be gladly received. Those who intend to be present are ivqnrsn^d 
to inform Professor Bethnne, Ontario Agricultural College. Gui'lqli^ 
Canada, some time during the week previous to the meeting, atnl to 
him know the titles of any papers they wish to present. 

, C. J, S. Br.Tiii XK. 


Scientific Notes 

Shade tree work in Brooklyn. The work of this city in the caii' ns 
shade trees was extended last year to include a systematic warfare a.ieusi 
the tussock moth (our worst (‘ueiny) and other insects. In tin* winna-. 
and during the last few weeks, egg masses of the tussock ninth havi' been 
collected from trees over a large area and burned. The owners of aiijniiiing 
property have been asked to edenn their fences and house walls, throndi die 
medium of a"pestal eard and also by verbal notification. The resulis Irivt* 
been most encouraging, Tlieiv appears to be a sad lank nf knowledge anioiig 
people as to the simplest methods of caring tor their trees and figliling in- 
sect pests. Our work has thus sc'vved as a very efheient object lesson, if 
one is to judge from the numerous letters request uig attention from «idier 
sections of the city and th(‘ liundreds t>f queries regarding iiimliuds ami 
formulw. 

On the hat<-hiiig of the first lirood of caterpillars early in Juiin. all ilie 
trees within the cleaned area were handed witli cotton hatting Jn oiakr lo 
prevent reinfestation by caterpillars balcliing fnun egg masses on le ialilmr- 
ing fences, 

A Series of chemictil and flidd tests with sj^nie of the most imput'lam "Viuxb 
of arsenate of lead purchased in the market revealed Bome very iionuremt 
facts regarding tlie worthlessness of Bome that w'ero thought genuine .md die 
good quality of others. This information will prove very heliifa! uinitur 
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Our spraying apparatus will also be increased by several more gas 
n-ayiug machines and many barrel pumps, which will onatde us to treat 
il the trees within the infested area within a very short time, thus destroy- 
.cr the larvae when still young and most susceptible to poison. 

The past season has been a bad one for most insects and many species have 
,en abundant this year that were not injurious last sousou. The elm leaf 
, .,,ulc has been controlled by spraying with arsenical poisons for the destruc- 
,.ji of adults and larvse, supplemented by destroying the pupae widi kerosene 
iiilsiou in August The bag worm was very abundant in certnin centers 
, .,-]y in the season, and serious injury was averted by collecting ihe bags 
fore the eggs hatched. 

Several rainy days during the winter were utilized by Inrtuies to the 
•, 11 emplnycd in this work. Not only were the fniidamental primiplrs of 
f|.l„iriciilture presejited but also tbc work against insect pests, iheir oharamer- 
'i..r:vs, etc,, were duly discussed. These talks were oopiously illusirnit.al with 
vprciincus and colored slides. The gypsy and bimwii-tail inotiis ^y(■vc dis- 
r-iissed so that should either of these species ever invade Brooklyn, the more 
iiOrlliirent of our men might be able to identify them and call attention 
rln'i-elo. The beneficial effects of tliese meetings have been proven by the 
iinnicrous “new” insects brought uj for identification, and by tlic better grade 
of \v<irk done by the jneii. At present there is a force of ICo men attending 
td liic street trees of Brooklyn alone. 

J. J. Levisox, Arboriculturist, 

BrookljUK A'. r.| 

Muscina stabulans (Fallen). During the uionrli of .July, 1907, my wife 
in ])reparing beets for the (able dis<‘Overed that the stems were infested with 
maagots and railed my atlerition to the matter. The larviP were placed in a 
breeding jar, together with the stems, which were imt decayed at this time, 
though they speedily beeame so. The larva? began pupating on July 14, the 
first tty appearing on the evening of July 2:1. Dr. L. 0. Howard, to whom the 
adnUs were submitted for ideiititloation. pronounced the insect to be tbe 
abuve named species. They were all undersized individuals and some half 
dozen or so were reared from tbe steins. During the past summer I found 
some very young dipterous larva? upon a leaf of the (Hmmion rhubarb or pie 
plant, which had begun to decay. There issued therefrom no less than 35 
full-sized specimens of J/ioscimi siabHlau.'<. The larvae were found on the 25th 
of May and the flies began to issue on June 10. Tliis species seems to be most 
cnininnii in bouses about Harrisburg during the months of May and .hiiie, 
ainio^^t roiupleteiy disappearing by July 1. 

W, R. W.u.Tox. 


‘The mosquito lit on the sleeiung man. 

And looked for a place to drill. 

“The world owes me a living,’ he said, 

And at once sent in Ins bill." 

--ContcU Ahimui yors. 
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Collections from human excreta. Tbe following species of Calypterje wi t 
collec-tod by the writer from Lutnan excreta during the months of July an 
August, 1907, and may properly be added to the list of such flies given )i 
Dr. Howard in his paper concerning the Fauna of Human Excrement. Th 
determinations are by Mr. Coquillett through the kindness of Dr. Howard: 

Liicilia sericata, very nuinerons, collected in large numbers, 

Lucilia sy I varum, found but sparingly. 

Phormia regina, rather abundant, 

Authomyia radicim, swarming in great numbers. 

My endeavors to rear any of these species from excrement have met win 
failure so far. In the rearings made during the past summer large numbei 
of a hymenopterous parasite were reared from the pupae under observaliu!; 
Mr. H. L. Viereck has identified the same as Aphacreta miiscae (Ashm), i 
Issued in one instance from an unidentified species of Sarcophaga. 

W. R. W.Al.TON, 

Snow-white linden moth, Enn mos sitbsiguarius Hubn. This pest was i-.- 
sponsible for serious injuries to beech in the Catskills last year. Extensi's.^ 
defoliation o(‘(‘urred in both the Catskills and the Adiroudacks this year. Tho 
moths have been exceptionally abundant over wide areas, having been imnirr 
ous at New York, Kingston, Hudson and Utica, and iilso have attracted 
tion in Albany and Troy. The insect does not appear to have been especiallv 
destructive in the last two nameii local it! os. It may be recalled that this sjie- 
(Tes was well known as a shade tree pest about 1870, and has been reinarkabli* 
ohietl.v in later ye.ars because of it.s s(^arcity. This imnsnal outbreak is 
taiuly worthy of more than passing notic e. Tiie English sparrow, as is ur|i 
known. fee<ls readily upon the moths and iindonhtwlly is an important facm:’ 
in preventing extensive injuries to shade trees. 

E. P, Fki.t. 

Aphid on Gladioli Bulbs. A unique injury by a plant louse, referable 'c 
the genus Ap/ii.y, was brought to attention last spring. The aphids breed itt 
large iininbers on the base of the bulbs around the origin of the roots, Ijc 
ginning in early spring as soon as the tcnqceratnre of the storage warc^lnaiv- 
warms and continuing to repi'odui'e till toward the end of July. The i 
is so abundant on certain varieties as to almost fill with exuviu' many uf tie* 
interstices in small boxes containing a dozen or so bulbs. Exuviae and d^ul 
plant lice <*au bo swept up in large numbers in a badly infesttHl wart^lioUM'. 
Bulbs affeeted by this insect are sickly, weaktmed and may fail to flower. 

R. P. Fki.l 
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Tbe editors will thankfully receive news items and other matter likely to he of In- 
erest to subscribers. Papers will be published, so far a.s po.ssible, in the order of re- 
. option. All extended eontribution.s, at least, should be in the hands of the editor ilie 
: rst of the month preceding publication. Reprints of eoiirril)ution.s may be fthtained 
:jl, cost. .Minor line figures will be reproduced without charge, but the engraving of larger 
■ llustrations must be borne by contributors or the electrotypes supplied. The receipt 
: r all papers vtill be acknowledged.—Ens. 

The accurate characterization and delineation of destructive insects 
is one of great importance to the economic entomologist. We believe 
liiat the policy of the Journal sliould be rather broadly construed in 
I his matter, and it is therefore a pleasure to pre.serit iu this nuiulier a 
uril illiLstj'ated. de.scriptive paper by Prof. Gillette— the first part of 
Jill important contribution to our knowledge of eei'tain destiuctive 
jibuit lice. This article is quite distinct from the usual and highly 
serviceable economic account; nevertheless papers of this character are 
most useful to the practical entomologist who is frequently called upon 
to (llserimiriate between closely allied, injurious forms. General .sys- 
ti imtiic papers are very serviceable, but comparative descriptions of 
all stages such as given iu the above-mentioned article will do much to 
ui:tk<' our identification.s more accurate. AVe ho]>e that others will 
civf jittention to this moi-e technical side of economic entomology, 

'Fhc next session of the A.ssoeiation of Economic Entomologists is 
])ol remote, and the editor takes this opportunity of calling attention 
to I he desirability of having i)apers written out prior to presentation. 
Tlir .louRXAL was Started primarily for the puri»ose of ati'ordiiig a more 
prompt means f)f [>ublieation for the proceedings, and this end can be 
attained only by the cooperation (d’ all. The jteriod between the ineet- 
iiig and the issue of the first number iu 1909 is limited, and unless 
I lb' major portion of the ]uq)ers are in the hands of tlie secretary at 
tiu' «‘lose*of the meeting. Ilie prompt issue <d' the proece<liiigs will be 
r Mialter of considerable difficulty. Wo tru.st that all those coiiteni- 
P'btiiig the preparation of papers will bear this in mind. 
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Reviews 

Report of the Government Entomologist for the year 190 
1908, by C. P. Lounsbuky. p. 45-57. 

This siiiuniftrizod report shows that a large amount of work has been p, 
formed during the past twelve months. Nursery inspection occupied con'-i 
erable time and is briefly considered, together with a discussion of measu: 
for excluding undesirable stock. A number of destructive insects are In if : 
noticed and a most interesting nielliod of destroying locust swarms by s])r;i . 
ing with an arsenical poison is discusseil in some detail. Considerable spa . 
is devoted to a Plasmopara or downy mildew affecting grape. Brief ohs. 
vations are given on the value of the rodling moth parasite, Callirphinii, 
messor, introduced several years ago into Calilornia. Attempts have ht i n 
made to secure the introdinUion inro South Africa of a red scale parasite frum 
California. 

South Afri('a offers immense opportunities to the economic eiilomologbi. 
since he has to do with a fauna almost unknown to the practical sricmlsi. 
Those acquainted with the brilliant work of Prof. Louiisbury in the snidy 
of African ticks and other injurious insects, and possessing some kno\vleii.-»j 
of the possibilities, will agree with the reviewer that it is a mistake and di>- 
tictly unwise to insist that the entomologist’s reports be cut down to mere 
summarized stateinenis. as lias luvn true in the case under consideration 
dftring the past three years. Itci ords of extended investigations can not lie 
stored to advantage in manuscript form. There is always grave danger tliat 
important observations may tlius be buried beyoml recovery. The results of 
studies should be published, in order that they may become availaltle t<j oilicrs 
working along the same lines, Ttiey in turn would be of service tn ilie 
original investigator, since the truth is scldoiii lully cstai dished Ity i.np 
stu'ics of exiteriinents, iint rather liy a number of sttnlenls, eacii testing ihi> 
results of the others. Those cognizant of the immense mimlter of injnriuiis 
insects and the variatimis in tlieir habits and methods of work will agiH- m 
emplia sizing most strongly the value of illustrations as a necessary su])|i]r- 
meiit to the text. Frequently the figure of a destructive form leads a luaii 
to consult ace<nint.s which would otherwise be ignored, An eiitomologi< al oilier 
unable to issue well illustrated. detaile<l accamiits of its work has ti> nsr- 
fulness circumscrtl)ed in a most deplorable manner. 

K. P. F 

Preliminary Report upon Experiments with Powdered Arsenate 
of Lead as a Boll Weevil Poison, i)y WtL.MdN XivWKrj. ami T. C. 
Bakhek. (jreiibir \o. 2.‘b State Cntp Pest (kminiissieii of Loui^uinii. 
190s. 40 pp. 

This circular give.s a brief summary of the results secured bj u.^nr- Fans 
Green for coni rolling the boll wt'evil in 'Rxas and I>misianH since this liiseri 
has itccoinc a serious pest. A slateinent of the resiills of field and icLir c.v- 
periments in i.ouisiana is given. The work le^l to the experimenttil a-* of 
powiiered arsenate of lead in the spring of 190S. Th(‘ results of a s< i <tf 
cage experiments where this sniistanee was used are reported, hut tk' 'k'Fi 
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the field experiments will be published later. In the cage experiments 70 
,-ont of the weevils present were destroyed by applying powdered arsenate 
load just before the squares were formed, at the rate of U4 pounds per 
The use of this sulistauce also proved clieaper and more elective than 
i-is Green in eontrolling the cotton eaterpillar. Alabami itnjiUami. The 
•iilar sets for1h that the application of poison can l>e (amsitiered as only 
,,f the methods of controlling the boll weevil. The results sec-ured sliould 
1 ,. T groat value to tlie cotton planters of Louisiana and the South. 

A. F. B. 

rhe Mound-Building Prairie Ant, by T. J. IIeadlbe and George 
y [)EAN. Kansas Agricultural Experiment Station Bui, 15A 1908, 
105-80. 

This bulletin makes substaulial additions to our knowledge of the life his- 
and habits of this ant, Fogonotnyrmcx occi>lrntuUy Cress., a species 
)i has proved of same cronomic importance because of its injuries to 
onmi fields and also on account of the annoyance inflicted upon man atid 
(iuijie.stic animals. Experiments have resulted in perfecting a modification of 
the usual treatment with carbon bisulfid, in that an inverterl tub is used to 
v'uiitiHc the volatile insecticide. Tlicre are a number of excellent illustrations, 
liur iiafoitunately they and the general appearance uf an otherwise most ex- 
ceilcm bulletin are somewhat marrc'd ))y the illustrations i>eiug on a poor 
mailc uf paper. 

E'. P. F, * 

Slate Crop Pest Commission of Louisiana, Second Biennial Re- 
port of the Secretary for the years 1906-1907, by Wilmox Xew- 
Ml.. 1908. p. 1-dl. 

Tins summarizcal ac<()unt of two years' work shows that mueJi has been 
aicniuplished. The major portion of the time ba.'^ been given to the study 
cf i]jc more iniiJortant pests, such as the cattle tick, boll weevil, white fty 
and .\rgculiuo aiit. Nursery iiispecliMU is another very imporfant line of 
Wdi'k. The report slmw.s that tlic enfontologist has at iiis disposal the scr- 
vires cf fiv(‘ assistant entomologists, in addition to a clerical staff. Those 
riiea. in coilperatioii with the Uuiti'd Statc.s I tepartiiioiit of Agriculture, have 
(loiit* much tf)\\ard bettering entomological conditions in the southern states. 
Till' roporr, together with the fourteen circulars bound tiierewith. as an 
Jil'l'Cadiv, are well lU'inted, e\<-e[loutly illustrated ami most commendable on 
• nccmiii! (U' tlio clear, siiccima .stylo. 

K. 1‘. I'. 

A Record of Results from Hearings and Dissections of Tachi- 
nidae, by iahi.es TT. T. Townsend. V. S. Dept. Agrie.. Bur. Eiit. 
'■'''•’ll. 12. ivr. (). BIOS. |1. !).>-] IS. 

Ihis !)ul]i'lin is an oxlrtanely iiiiporlant addiiion to our knowledge ot th< 
T;icliiMi-i.i', a contpact group which many entomologists have ta^-itiy assuiuod 
to ijjijcP siiiiparity in habit. Mr. TownseiKl's investigations show 

Midi i(, very far from the ('as(\ A most striking result is Ids continuation 



334 


JOURNAL OP ECONOMIC ENTOMOLOGY 


[Vol 


of Sasaski’s discovery of the leaf-oviposition habit, it occurring not only 
exotic forms, but also in a number of native spec-ies. Aside from the w ■ 
known, and commonly supposed characteristic, host- oviposit! on habit of nn 
species, Mr. Townsend describes supracutaneous host-larvipositioii, sub> 
aneous host-larviposition with an accojiipanying acute ovipositor, and, m ; 
interesting of all, leaf-larviposition, This bulletin likewise records rcnj;i 
able variations in the habits of the larvae in difttuTiit stages. The v^naati- < 
in the number of generations annually and differences in habit are not i, ;v 
interesting to the srieiitist, but, as shown by Mr. Townsend’s observati. < 
are of great importance to the biologist engaged in establishing or propai ,r- 
ing these forms. The experiments in providing species producing more tl lui 
one generation with alternate hosts is another exceedingly practical maucr. 
A imvst intimate knowledge of parasites is a necessity if the imported :- m [. 
terial is to be used to the best advantage. The entire hnlletiii is a cK-iit 
to all concerned in the investigations as well as to the bureau having chrvee 
of the work. It is, we trust, but the lU'ocnrsor of a more extended discussion 
of this group, and probably the forerunner of equally valuable coiitribiu iun^ 
to our knowledge of other groups of parasites and other natural emniiiiK. 
It illustrates in .an emphatic manner the necessity of exhaustive studb-s of 
the biology and various stages of economic insects, and suggests most slfuii;:ilv- 
that ail extremely ricii field awaits the student of biologj^ in various sup- 
posedly well known groups. 

E. P, K. 

Third Annual Report of the State Entomologist, 1907, hy K. K. 
lIiTCJiiNoy. ^^Maine State Department of Agrieiiltnre, 1908. p, 1 ](ir>. 
plates 20. 

This report, as iiidicattHl iiixai its title page, deals largely with the ay]i-.\ 
and brown-tail moths, besides discussing a luimber of attractive or I'.f 
structivo species. A detailed account of the work is given, the inelh<ML !)e- 
ing similar to those in vogue in Massachusetts. A number of exeelleiii 
illustrate this feature of (he reiiort. The enloinoliigisf reports ii|in]i ihe 
nursery itispix-tioii wurk. gives inten^sting notes n]>on birds, and sinnc .!i> 
tails relating to the exhibition of inset t collections at state fairs. An uti 
usual feature for an eiitoiiinlugieal report is an essay on apple on-hardinii, in 
whioh considerable attention is given to various fertilizers, manures, nitilinils 
of trimming, grafting, thinning, etc,, in addition to a dismission of sni,;!- of 
the priimipal injurious insects and fungous diseases. 

E, ft F. . 

The More Important Insects Affecting Ohio Shade Trees, by 
d. S. Ifot SKH, Ohio Ajzriciiitnral Experiment Station Ihill. E14. ifidv 
p. ] 1)9-24:1 21 [)lales. 

This bulletin comprises most excellent sununarized discussions of ef 
the more injurious species affeoling shade trees in Ohio. Tin* k lory 

matter discusses the iicc(>ssity of and ditfiiailtic.s in <*<mtrolliug insect bi 
cities and emphasizes the advisaldlity of nimileipal work. It also (i ■ 
the relative immunity of tri'cs from inseet injuries and advises mix<’': pbitit- 
ing. .V new shade tru* pest notieixl is the (’at.aipa bud gnat. r< > 
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lalpoe CoDist. Tho bulletin closes with ;i discussion of spray apparatus 
4 of the standard contact and internal isec-tioides. The plates are eoii> 
;ecl mostly of original, well selected figures. The process Illustrations 
. .iild have been materially improval had they been printed upon a bettcu- 
, icle of paper. The bulletin as a whole is most comniemlable and should 
,ve of great .service to all interested in shade tree protection. 

E, P. P. 

How Insects Affect Health in Rural Districts, by L. 0 . Howard, 

1 S. Department of Agriculture, Farmers' Bulletin loo. 1908. p. 
1 :!l 16 figures, 

Uis authoritative, summary discus.siou deals particularly with nios(iui- 
s as carriers of malaria and yellow fever, aiul witii the house lly as a dis- 
st .ainator of typhoid fever. The comparative discussion of the sanitary cun- 
,li;:Mns prevailing in city and country is a particularly valuable feature, 


Current Notes 

Conducted by the Associate Editor 

[taring the jiast summer several ineiiibei's of (liis association have been 
[luHiired in foreign countries. Among these (he follnwiiig should be men- 
ildijrd: Pnd. Wm. B. Alwood, Charlottesville, Va., has been awarded a sil- 
va- medal and diploma of the Societe National d'AgricuIturo de France, and 
die [H’esident of the R’ench Republic has conferred upon him tlie emss of 
OtTin-r du Merite Agricole. 

Dr, i,;. 0. Howard, chief of the Bureau of Entomoiogy. has been made an 
lionni'ary meniber by the Societe National d'Acclimataiion de France. 

Ah i-mtomologist highly honored. It is very gratifying to note that Dr. W. 
J, Bill (and, meniber of (he A.ssociation of Ei-onomic Entomologists and former 
clihimcMor of the Western University of Pennsylvania, now director of the 
Canicgie Museum, ha.s been recently lionored by liotli Emperor ’William of 
Gcrm.-iiiy and President Fallieres of the French Repiihlic, who conferred upon 
iiiiii ilm (»rd<Ts of the Knight of the Crown and Officer of tlie Legion of 
Honor D(tctor Holland is the first man in die Ihiited States to be thus 
dmihi) honored. These decorations will lie worn by Doctor Holland only 
,rin VMfv special ocrasions, since we do not, like Enroimans, make a practice 
of WKiring sucli insignia on piiliiic occasions. Brother enroinoioglsts will 
uaiic widi us in congratulating Doctor Holland upon I he high honors which 
Live Ix'falleti him. 

•Mr. D.*Sniilh, a graduate of (be Ijonisiana Stale University, class of 
lias tpeeii appoinUNl assistant entomologist to the Loui.siana State Crop 
i*f‘'<t C>'iinnissjon. 

Mr. II c. Trehenie of the Ontario Agricultural Colle.ge, who has been ein- 
l)ioyr'(! hy (he Louisiana Crop Pest Commission ;is temporary assistant, has 
I'eiiii'i.i (Dic'lph, Canad.a, to complete Ids course of study. 
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Mr. \V. F. Pisike, who was in charge of the Gypsy Moth Parnaite Lalx)ra( 
flt Melrose Highlands, Mass., sailed for Europe August 25. He will tiv 
In England and France, visiting the luuseuuis and securing infornui; , 
which will be of especial value in the work of importing parasites of g\ 
and brown-tail moths. 

Mr. Charles W. Flynn, who is taking a medical course at the Universit' 
Pennsylvania, has been employed during the summer by the Bureau of 
tomolog.\- as temporary assistant in the cotton boll weevil investigations. 

Mr, W. Harper Deane 1ms been appointed special field agent of the Bin m 
of Entomology, and will be coiniected with the investigation of cereal 
forage crop insects. 

Dr. Jas. A. Nelson, formerly honorary fellow in entomology and 
brate zoology at Cornell University, has accepted an appointment ^Yilil lij,. 
Bureau of Entomology, Washington, D. C., and will investigate certain pri.i,. 
leiiKs in the embryology of the honey bee. 

Dr. E. F. Phillips and Dr. G. F. White of the Bureau of Entomology si.fiit 
the summer in southern California, carrying on experiments in Ireaiin^ 
American foul brood. 

Mr Burton .M. Gates and M?‘. A. H. AlcCray. who liave been employid ji* 
the agricultural investigations of the Bureau i>f Entomology, were graisit^d 
a furlough October 1. The former will attend Clark University ami Uk' ha- 
ter will finish his course at the Ohio State University. 

I 

Mr. Robert Newstead, lecturer in economic entomology and parasitniuirv 
in the Liverpool Scliool of Tropical Medicine, will visit Jamaica in Novciiilier 
to investigate the ticks and otlu'r insects which transmit animal diseasrs. 

At a rec-ent meeting of the Assui:iation of Economic Biologists held ai Etliu 
burg, Mr. A. E. Shipley, president of the association, delivered an address an 
‘‘Rats and Their Parasites.” 

Mr. W. R. Thompsnii, whn has been employed during tlie summer :ii die 
Gypsy Moth Parasite Litboratory, Melrose Highlands, Mass., lias returiitd in 
Guelph, Ontario, to finish bin course at the Ontario Agricultural Colleiie. 
where he is spec-ializ^g in economic entomology, 

Mr. Douglas H. Clemons, who has for the past two years been eni|)lnye(] 
at the same laboratory, has iiecm aj>pointed assistant in the Division nt In 
sects at the U. S. National Museum, Wasliiiigt<m. D. C. He will worl\ in-imi 
pally on the cok'optera. 


Mailed October lo, 1908. 




